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affecting the acceptance, rejection, editing 
and publication of papers, committee 
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Committee in publication matters in general. 
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“SCIENTIFIC, DEPENDABLE “ECONOMIC 


was 
Symbol LW “Lancaster’’ Mixer, a removable pan 
t rated at to 5¢ cu. ft. batch capacity. 
ype unit rated at to 54 pacity. 


with speed and uniformity, q 


“Lancaster’’ has established its modern vz value Abrasive, Coranic, 


Enamel, Welding Electrode, Foundry, Chemical, Battery, Concrete and other diversified in- 
 dustries. Leading Universities and Research Laboratories | throughout the Country have eels: the be 
“Lancaster” Mixing System for new formula development. 


4 ment to modern processing methods: 


a 
In its range of applications the “Lanc aster’ (Mixor contributes a a three- fold 


Its of the batch and blends either dry or it liqu 


 tions—with quick uniform a precision. 
methods and romotes a in finished ts that is most 


3. Its machine tool construction keeps power and cost to a favorable minimum, the 


i=] 


the ‘‘Lancaster’’ Mixer can benefit your processing 


ray 


—> 


LANCASTER 


~ 


| 
wi 
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wish it also pres synopess of the 


Ponotin of a of Materials of Engineering anc and Seepdunitastion of Specification and Methods of Testin 
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fifth A 


Provisional Program Eighteen Sessions, 100 Reports and Pap 


20M THE Provisional ‘the Provisional Program it will be noted die 
President’ s Address i is scheduled for WwW ednesday evening = 
t which | time it is planned also to have some prominent 


national ‘figure address the meeting. 
Friday, June 26. The program, publistied lat later 
in this issue, is particularly significant, since it not only ate 
will enable members to determine preferences for sessions equently, because of the unusual timeliness of a topic, 
of activity by a technical group in arrang- 
chnical discussion to be held at the — 
A.S. T. -M. annual meeting some subject may bev very 


is not only m most timely because o 
destructive method of testing: “in ¢ connection with s so. 


of the Society following very 
closely the developments i in recent months on the Eastern nond 
Seaboard which may affect the holding of a “meeting in many materials vital in thee emergency, but Committee E-7 


_ Atlantic City. Ad dim-out of lights has been ordered by 4 on Radiographic Testing which has had a group headed by 


_ Lars Thomassen dev cloping this. symposium, has receiv ved 
splendid cooperation from a number of leading 
in the field as. | in the Provisional ‘Program. 


& the War Department but unless more drastic measures are 
it would be entirely practicable to hold the meet- 
‘ing under existing « conditions. . The hotel is making provi i- 


sions so that there will be a minimum of i inconvenience to 
” guests in connection with the dim- -out. | The technical “4 session on water, Tuesday afternoon, fe 
» program i is being arranged sO as to concentrate committee ~ Round -Table Discussion on Solvent “Action ph Water 
toa during the day and the program is arranged i in Vapor at High Temperature and Pressure, which has b bee 4 x 
other 1 respects having i in mind t the present cc conditions. arranged through the activities of Committee D-19_ 
 Ifeventualities should arise—and such are are certainly n not ater for Industrial Uses. Though scheduled as a round- 


anticipated—which would make a sudden shift of the table discussion, R. E. Hall, Director, Hall Laboratories, 


‘Meeting necessary to some inland center, arrangements Inc., Secretary, and Max Hecht, Adviser, Power Stations 
= have ‘already been discussed with hotels in other localities Chemistry, Chairman, have been very successful in obtain-— 


80 as to effect a a shift quite promptly. __ Members and com- ing formal discussion from a number of outstanding ex- 


mittee members would | receive immediate notification of perts on various phases of the problem. 
change i in plans. Another session which is particularly t timely will com- 


OPENING Session Conservation of Strategic Alloys. number of out- 
Perhaps the most notable change i in the program this — standing metallurgists: and those concerned with this field 
.* year is the decision to combine some of the features of the %, will p participate e. Thes session was s suggested because of the - - 
formal « opening session held in previous years with events very’ vital interest in the so-called series of al 
- daring the middle of | the week (Wednesday) when at- nate steels which are for the most t part cmegueeene = 


tendance at che meeting is ata or nickel-chromium- bdenum compositions in 


# | 
s year. The Symposium on Radiography being heldin 
a 
1943 ~ 


low percentages which are ‘suggested as alternates for made to communicate vith of 
higher 2 alloy compositions ns. The session will afford an major changes w vhich to unforeseen 
Opportunity for correlating latest information on many 
of these steels, heats o of which are being poured and 
are under way. John Mitchell Engineer, 
Alloy , Carnegie- Illinois Steel Corp., chairman of the | June 24, very probably at 4 p.m., al. 
National Emergency Steel Specifications Technical Advis- though some shift in chis may be announced later, the: 
ory Committee on Carbon- and Alloy Steel Bars, Blooms, Sev enteenth Edgar Marburg Le Lecture on the subject, * ‘Gaso- 
Billets and Slabs, is cooperating closely in the develop- —line—Past, Present, and Future,’ "will be delivered by Dr. 
of this : and as chairman of the Edgar, Director of Research, Ethy] Gasoline Corp, 


Some no notes on Doctor npn “h and the L 


devoted to electrical insulating materials, paint, “rubber, ep ted to 
nd textiles, The sixth session featuring chiefly plastics Professor, Petroleum Natural Gas Engineer. 

per pos, will include an number of interesting papers. . ing, ‘The Pennsylvania ‘State College, and A. _W. Gauger, 


Recent A.S.T. M. mee meetings s have featured very valuable Director, Mineral Industries Research, The Pennsylvania 
BS cnrributions in the plastics field and this should be no _ State e College, t the 1942 Charles B. Dudley Medal, ae 


exception. The eight and ninth sessions, it will be noted * in recognition 1 of their outstanding pz paper on ° ‘Studies on 

from the Provisional Program, deal with road and paving the rement of Water V in Gases” presented 

and ¢ the ninth covers s fuels and The Third Sanford 
1 Award, which is presented by AS.T.M 


a 


Cc -9 on Concrete and Concrete Aggregates to 
the author of the outstanding paper dealing 
the author of t outstan ing paper dealing with con- 


~The thirteenth session on methods of testing and vere crete and concrete aggregates, will be presented in the con- 


a rather heavy one, with several notable technical papers crete session, w hich is scheduled for Friday afternoon att 


scheduled. including | discussion of the scanning electron 
microscope, discussion of methods of testing hy = 
and papers dealing with fati PReprints SENT ON Request 


caused by fatigue. "separate mailing there is being sent to 
.T.M. member a | reprint t Request Blank by which he 
ous years, a number of important committee reports. a ’ ia request a copy of any « of the technical papers and re- 4 
- mo The present emergency has focused d special attention on _ ports preprineed in advance of the r meeting. This blank 
quite a number of materials, including cast iron which will should be returned promptly and "should 1 be “carefully 
be the chief f subject matter of one ¢ of the two sessions being 1 marked. ~The Provisional Program 1 will enable members | 
held on Thursday evening. ” The other covers cementitious to make a selection of the items desired. _ Preprints will be 
with papers: dealing with mortars, mortar prop- f forwarded to those members in good standing, probably ia 
“erties , and committee reports. Of the two Friday ses- three installments. Members should note that preprints will 
sions, one covers brick, refractories, insulating materials, be sent unless requested. 


23 
the last one on Friday afternoon features a number 


ANSPORTATION RESERVATIONS SHOULD Be 


technical discussions on concrete and concrete aggregates 


and will also include the Sanford E. ‘Thompson _Award. Undoubtedly many of the members and committee mem- 
‘i - The . various sessions have been developed and scheduled bers have had sufficient experience with the heavy ‘erafic 
| beeping j in mind the | chief interest of groups of A.S.T. M. now prevalent so that a warning to make transportation 
_ members, many of whom have been consulted. Bess hile i it reservations sufficiently early is unnecessary . Neverthe 
is not t anticipated that any major shifts in the makeup of - less, it is urged that each person planning to attend the 


the program will need to be made this is year, a although some annual ‘meeting: make arrangements transportation 


minor additions, or changes | in ‘time, may y be necessary — well in advance. _ There are no special A A. S S.T. M. conven 
a 


1S chey ‘frequently are even in normal times, an effort will | tion rates in 1 effec % 


im 
ag 
spe 
im I 
= 
and 
| 
|) 
le 


Iris desirable that all ‘members should make their hoeel Although there ill no ladies entertainment com- 
reservations promptly and for this purpose return blank “mittee ¢ organized t this year, the ladies and others of mem- 

iressed the hotel management, Chalfonte- -Haddon bers” families are urged £0 register at the A. S.T.M. regia 

e Hall, is being s sent in a separate mailing. ~ Rooms can be tion n desk . Each lad dy will be furnished with tickets for — 

3 secured on either the | American or European plan at the | roller chair rides and admission to the Steel Pier. There 
special rates listed on the return blank . Since Chalfonte will be a ladies’ headquarters and bulletin board and 1 enter- 
4nd Haddon Hall each has its own dining room service, <a tainment features which may be developed at the 1 meeting 

wish to dine together should secure ac- will 

members, w g will be publicized. 


in the same division of the horel, Becauscof the p situa-— 


ing, it is have as many registration details as on links should not to bring their 

possible taken care of in advance and it would be ve ery clubs with | them because facilities will be made available, 

—_ if members would fill out and mail promptly to ~ probably a at the Seaview Country Club. Information will | 
T. M. the adv ance registration C: card that available at the ‘S.T. M. Registration Desk. 


aa 


Gasoline—Past, and Future 


GRAHAM Epoar, Vi ice- and 
ae of Research, Ethyl Gasoline Corp., New York 
City, has accepted the Society 's invitation to deliver the 
Seventeenth Edgar } Marburg Lecture at the Forty-fifth 

AC Atlantic City, on June 


_ cover some of the problems w which are v ital in connection — 
with the present ‘emergency. A brief s statement of the 
—_— of the lecture has been received as follows: ila 


with the A.S.T.M. definition of gasoline 
“suitable for an internal combustion engine,”’ this lecture 


= "discusses the close relationship between the characteristics 
of gasoline and the characteristics of the internal-combu 


tion engine. _ The significance of the A. S.1 T.M. tests for “past twelve years, he is particularly concerned with, the 
j gasoline i is discussed together with trends of the phys sical activities of Committee D- 2 on Fesrolonm Prices, and 

and chemical nature of gasoline over a period yee cars Lubricants. has been a member for many yeast of 1 its 


the impact of the war on gasoline, and the probable future” 
trends in afterthe war, 


a A native of Arkansas, Dr. Edgar received his os 
Be taining at t the University of Kentucky where he received Peed. of A. S. T. M. standardization and research been 


his B. S. degree in1g0o7. Hethen studied at Yale where the ae 
Ph. D. degree was awarded him ‘in 1g09. . For the next some 60 widely used specifications and | test methods de- 
years, through 1917, he was and later veloped through the work of Committee D-2 are in wide- 
Associate Professor of Chemistry att the ‘University of — spread usage and the research sponsored by th the committee 


Virginia. He was then for a year Professor of Chemistry resulting i in technical papers and reports Over many years a 


the Californ i Upon the « have our of 
e returned to ‘the University of 


ted Director of Research to List t of 


an 
He has very active in the work of many B 

and professional organizations Serving in various capaci- 26 a list of Emergency . Speci 
in these groups. His present ‘memberships include fications. This has now been supplemented by an addi- aA 

American Chemical Society, An merican Petroleum stitute, tional | list ¢ of the Federal emergency items as of March 31, ie 
Society of Automotive Engineers, Institute of of the Addenda list 

b crpme and the American Society for Testing Materials a as long as the 


- in w whice has held for the 


he 
on 
led 
xf 
cm 
afc 
ion 
the 
ven- 
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ttroit District Is. , Affiliate Member of 
Engineering Society 


THE FALL oF 1941 the Detroit District 


ae . Conmnineee, with the approval of the Executive Committee | _ Emergency Alloy Steels have been given n authority to ship 
of the Society, applied for and was granted ; an affiliate 


morte to laboratories or manufacturers without = 
membership i in the Engineering Society of Detroit. ‘; Asan to preference ratings, the WPB announced April 14. 


affiliate member, the Detroit District Committee, purpose is to obtain the widest possible testing of 
‘S.T. M., the national organization in the new steel alloys, w w yhich. reduce quantities of alloys 


erence 


4 ng | 4 
"8000 Series” tings for Test | 


STEEL COMPANIES melting s¢ so-called 


men members, ‘enjoying privileges of the Engineering Society’ Be elements may be more than 
new quarters in the recently completed Horace H. Rack- arger quantities of a single element. 
ham Educational al Memoria! Building. — Through this ; as- ‘oe Those receiving these steels must certify in their pur 
sociation the Engineering Society ‘Detroit, chase orders that the material will be used for experimen- 
A. now has an official Detroit address. tal the amount ordered, with 


ten tons 


of the Detroit District sit on or ‘ordered all types does: not exceed 

Affiliate Council of the Engineering Society -and thus The authority extends until July 

make it possible for A.S.T.M. to take an active part in There was a complete list of these ‘‘8000 series’ stecls | 

—— lecal cnaperstive educational or promotional engineering and h how v they would serve as possible alt alternates for stand- | flu 

ger a It is felt t that iden association will have defini ite promo-— March, ASTM BULLETIN, p. . 46, which also stressed the f 3. 

é tional advantages for A.S.T.M. and through ic that local necessity of developing needed information as quickly a | | whic 

_ A.S.T.M. members will have a greater opportunity to co- possible. Any data developed should be forwarded | of th 

«expe 


Operate : in of engineers i in De- promptly t to L. E. Ekholm, Metallurgical Engineer, Alan 
Wood Steel Co., who is chairman of the special committee | A 


In Engineering quarters are facilities toon research functioning under the NESS Technical Advis. f 
} | accommodate the annual meetings ; sponsored by the Dis- ory Committee on ‘Carbon and Alloy Steel Bars (TAC dev 
trict Committee. A large banquet hall and dining facili- avai 

ties in the smaller committee 1 rooms make it possible t to” 


plandinner meetings, for Offic ers 4 
‘The Horace H. Rackham Educational Memorial which 

fully described ‘in a special issue of the Enginecring ‘Tag NoMInatInc | CoMMITTEE select 
Society's “The Foundation,” ~ ‘was dedicated late i in Janu- nees for Society officers met in Philadelphia c on March 6. 

¢ _ This new building was made possible by \ very exten- The personnel of this group was listed in the March 
sive contributions from Horace H. Rackham and Mary A. — Burietin. In accordance with the provisions of the 
a Rackham. The complete building is actually two units _ By-laws of the Society, , the followi ae nominations ate 
houses the Detroit Engineering Society and Detroit announced: 


office of the University of Michigan Extension Service. pesident: 
The building is located in Detroit's Art Center which 
4 H. J. Ball, Professor ‘a Textile Engineering, 


includes the Detroit Institute of Art and the Detroit Public 
Some idea of the size of the structure is indicated 
by i its length—4o4 ft.—with a a depth of 65 ft. at the ends For Vice- «President: 
and 150 ft. in the ‘center section, this latter housing the H. Bates, Chief, Silicate Products D Division, Nai 
Main Auditorium. . The east wing is occupied by the Bureau of Standards, 

Engineering Society, and the west wing, the University 


Members of Executive Committee: 
activities. The accompanying architects’ scale drawing 
Ma 
. should give a conception of the nature of the building. 


Low ell Textile Inst Institute, 


R. P. Anderson, Secretary, Divi ision of Refining, American Petroleum 


lastieute, 
M. H. Bigelow, Director  pprcgaal Service, Plaskon Co., 


‘Martin Castricum and C. _ Fellows fepresent the 


= Foote, Supervising Engineer, The Commonwes & ut | 
.. H. Fry, Railway Engineer, Edgewater Steel Co., ‘Pittsburgh, Pa. 
xander Foster, Jr., Vice-President, Warner Co., Philadelphia 
Each of the above nominees has micah: in writing f ject 


acceptance | of his nomination. The By-laws promi 
_ that “‘further nominations, signed by at least 25 mem 


~ 


be submitted to the Secretary- -Treasurer in writing a 
soe by May 2 25, and a nomination so made, if accepted by the | iM 


/ member nominated, shall be placed on the official ree | 
which * “shall | be issued | to the members betw een May 2 

_| 


TM BULLETIN 


An 
| ‘rial 
| 
abil 
i 
date 
| 
| i dre ae 
| acce 
ag 
im 
iz 
|) | 
i! 


Acce: Testing of Pain int 2G ating ngs 


Results Questionnai 


H. G. Ar 


are noticeable. p on of the physical etate of 


Annual Meeting of the American Society for Testing Mate- 


rials. ‘Tt was this symposium would, first, _ Since the 1937, 7 Symposium there has been a strong feel- 
disclose either un nown or common types of acceleeaved t rhe whale ‘subject of accelerated testing of 
_ laboratory tests, nie second, describe the extent and reli- 


i investigation of this sort be 
value in leading toward the development and 


‘The use ol an or cycle to standardization of A.S.T.M. methods for r the accelerated 


ina test all of the factors encountered under service conditions and testing | of organic coatings. 


to produce failure in the organic finish resembling that found in service; aire 
OR The use of a method of test — any one particular type ‘of | ‘Committee D-1 on Paint, V arnish, | Lacquer, and Related ¥ 


: failure such as checking, chalking, fading, etc., or to measure the extent Products, through its Subcommittee VII on Accelerated — 
type of failure; Tests for Protective Coatings (H. A. Nelson, , Chairman), 
ae use of an accelerated or normal aging test of relatively short 


2ypointed the following Group to proceed with this proj- 


- duration and the application of a combination of sensitive test methods 
which would disclose the rate of change of the basic physical properties 
of the “Ope coating at an early stage in its life, from which data aa gee. ee a 


expected life and type of failure might be predicted. Arlt, Chairman—Bell Telenhone Laboracorics, Inc. 


Although many conflicting opinions existed, it appeared, W.-H. Lutz—Pratt and Lambert, Inc. 


4 C, Olllinger—National Carbon Co. 
1 general, that useful accelerated tests had b been G. G. Sward—National Paint, Varnish and 


developed, but that no single machine or apparatus was 
available which perfectly reproduced the characteristic § This group was entrusted with the responsibility of pre- 
encountered in service. It was further recognized paring and circulating a in view 
hat while accelerated weathering machines did not simu- following 
late the weathering encountered by organic coatings in 

use, possibilities existed i in the development of these ma- 


chines ir in that certain cycles appeared consistently to re- ks 


2. To determine the of use of accelerated 

tests in the evaluation of the properties that indicate service qualities of 

particular ty pes of failure. To determine whether the producers and users of paint 

it There has been much discussion both at the symposium — ea confidence in the ability of commercial weathering machines and 


accelerated weathering cycles to evaluate the capacity of paint coatings 
since that time as relative merits of the to withstand indoor and ousdoor weathering; 
method using appearance changes, produced by _ 4, To determine whether the evaluation of the durability of p: paine 


acelerated machine or long- time outdoor coatings by commercial weathering machines and accelerated weathering 


normal aging tests, asa ‘measure of the 


fore 
before to encourage the interest of to > 


servic 
nade chat weather- The benefits accruing to all by the accumulation of the 
ax ory The diecussion tnd ering were pointed out. Cartoons we were 
‘pected in service. The discussion indicates that used to illustrace the questions in order to attract the eread- 
a teproduction of service weathering has not yet been 


er’s attention. The questions were so worded as to require 

may be due fact that weathering minimum | of effort in filling out the questionnaire. 
encountered in service is variable while most of the ac- 


at all questions ; except one, simple check marks only were 
erated weathering cycles i in use at the present time sub- 
4 h mecessary to furnish the required information. 
ject the test to a repetition of a fixed se set of 
conditions. as an aade in ucement, a copy or tne resu ts ai 
an eae: a was promised to those who filled in and returned the ques- 


; State of the organic finish long before appearance changes | d 
echnical ota clep one fatorics nc., approximately equal re resentation from pr uce 
Issued as separate pamphlet; for résumé, sec Am. Soc. 
Mats. Vol. 37, Pare I Il, Lp. 467 7 (1937). 


ry Tests Service Tests on Protec- film can be followed by prediction | of its durability. 


i “ceive it it by wording i it in an informal and personal manner. ih 


ed 
— 
1 
oo | were three general methods of accelerate 
determine the durability of paint cc 
4 
he 
he 
led 
| 
|e 
7). 
a — 
mi- 
rch 
the 
a 
— 
coatings versus the third test method using the rate of To determine the order of importance of the several steps ievollved 
psure tests with the ultimate view of standardiz- 
eum 
nc, 
her 


consumers, general interests. total of copies ie 
of were distributed, as follows, and of 


es this number replies v were requested from 1011: 


242 all of A.S.T.M. Committee D-1, None 
370 copies to members of the Paint and Varnish Division of the Ameri- 


>. Chemical Society who are not members of Committee D-1, 
328 copies to selected members of the A.S.T.M., mostly consumers 
a ies to chairmen of all A.S.T.M. standing committees (sent for 
nformation only, no answers requested), 
21 copies to Paint and Varnish Production Clubs, — ery a Exposure 
40 copies to Technical Committee X on Conditioning and W /eathering, 
Committee E-1 on Methods of Testing (sent for information Water Permeability 
- §0 copies to miscellaneous persons and organization: Non-accelerated Service Trial 
The was also printed in in the ASTM Bu LLE- Tapact 
TIN. cA total of 2 343 replies were - received of which 11 er Commercial Weathering Machines 
resulted from the ASTM publicity; 27° returns Pens ile Strength 
Electrical Conductance or 
received from state highway commissions; at 
Outdoor Exposure, Several Locations 
7 _ from railroad companies. Of great interest w vere the 41 Homemade Weathering Machines 
Qutdoor Exposure, Floride 


letters: and notes received with the r returned question- Marine 


naires. Many writers had taken great great pains to express = os 
1 
their opinions on the subject, to offer help to the com- neers 


mittee, and to clarify their answers. Abstracts from some 


Fig. of Tests Employed in Testing Paint 
of the letters : are given inthe Appendix, thes (lee Table 


Rucorp evident ‘that local outdoor w is more 


The data are recorded in the a ing Tables I to al 
cycles satisfactorily evaluate the ability a paint coatings . 


eto withstand indoor and outdoor weathering. 

“don't know”’ "answers are in the majority rand an analysis 
their source indicates that producers: have much more 

Discussion 0 “Positive opinions on accelerated we ed weathering t than do either 

@ It will be noted ssi Table I that the 1 pamber: of returned consumer or general interest groups. This may be. due to 
- questionnaires from producers is about equal tothe number _ the fact that producers have more commercial w veathering 

7 of returned questionnaires from 9m consumers plus ¢ general machines than do oe a or general interest groups. 


Accelerated Weat hering 
 Cyeles - All Kinds 


‘Brelosed Carbon Arc 


j 
* 


~ 
Color 
Exposure to Chemicals 
z= Exposure, Local 
Gloss 


= 
‘Non-accelerated Service Trial 


“ings, and and metal sign coatings. 
The it information summarized i in Table II an, and Figs. I and 
2 shows the frequency of use of the various ‘tests. Iti 


Se 1 lo 
TABLE L—CLASSIFICATION OF INTERESTS OF THOSE WHO 
RETU D QUESTIONN ES ‘OF COATINGS Commercial Weathering 


Light Exposure 


_ Other paint SEES 
© Independent engineers, educators, and person e Producers 
The number of individual returns recorded was 330. Some returns stated 2 £Te 
that their interests were in more than one field. of Tests E mploy ed in 


ener} Inter 


© Any accelerated tests on paint coatings. for Outdoor Use (eee Table 


| _ a Be 
— 
MMM 
the 
ti: 
— a 
a 
Hon 
Nor 
Non 
Mar 
Hig! 
Salt 
Hig] 
Low 
Ligh 
Imn 
Exp 
as possible in order that Maximum use and accurate inter- TORE MAI OF question; fo 
pretation of the information obtained might be possible. maires use outdoor weathering for testing 
‘imeeum of those who expressed opinions do not believe that com- Te 
Gl 
they use accelerated tests. The types of paint coatings 
tested are approximately equally divided between indus- 
trial and maintenance paints with a small proportion of 
paint coatings, Typical “other paint coatings” Non 
— 
— - 


‘PABLE I1.—TEs' STI COA 


COA 


Tol 
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3 


Industrial 


Industrial 
Combina 


Other | 


pow 


|Main-- 
3 tenance 


; 

g Cycles...... 

(Including commercial weathering 
machines, homemade weather-j 

jing machines, or a combination 

environments employing sepa- 

rate conditioning units such as 

ovens, cabinets, cook boxes, etc.) 


e 
‘Light souree used for accelerated 
are 

Enelosed carbon arc. . 

Open carbon are..... 

None 
Commercial weathering machines... . 
Homemade weathering machines... . 


Swe, 


~ 


Dum w 


ce trial expos 


Whots 


pes 


vow-temperature exposure... 
Light exposure..... 
Immersion tests 
_ Exposures to chemicals, including 
acids, alkalies, salts, solvents, 
oils, gas, perspiration, et 
exibility 
Adhesion 
Abrasion resistance................. 
Impact resistance 


Gloss 
Color 


Water permeabilit 
Electrical conduc 
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tom 
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Paint CoaTinas FOR Ovutrpoor Use 


Outdoor exposure: Local only...... 
Florida only..... . 
Accelerated Weathering Cycles... 
(Including commercial weathering 
machines, homemade weathering 
machines, or a combination of en- 


weathering cycles: 
Mercury arc....... 
_ Enelosed carbon are 

Open carbon are 


Sigg 


Commercial weathering machines... . 
_ Homemade weathering machines... . 
Normal indoor exposure............ 

_ Nonaccelerated service tr 


= Mow-temperature exposure 
Light exposure 
Immersicn tests 
Exposure to chemicals, including] 
ins acids, alkalies, salts, solvents, 
oils, gas, perspiration, ete 
Flexibility 
 Adhesion..... 
_ Abrasion resistance 
Impact resistance 
Seratch resistance 
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Yes and Qus 
¥ 


al Machines satisfactorily the ability In your experience, are the results obtained by 
to withstand outdoor weathering? MACHINES in the evaluation of the ability of peint coatings to with- 


Do Commerc’ 
paint costings 


Commercial Weathering Machines satisfactorily evaluate the 
In you are the results obtained by COMMERCIAL WATERING 


of paint coatings to withstand indoor 

‘i -- ‘MACHINES in the evaluation of the ability of paint costings to with- 

Yes and (1) Qualified Yes tand Indoor weathering sufficiently pramising to warrant 


Do any other types of “Accelerated Weathering cycles satisfact torily 
oralmte the ability of paint coatings to withstand outdoor weathering? 
and nt} qualifie Yes in the evaluation of the ability of paimt coatings to with- 
ad a stand outdoor weathering sufficiently pramising to warrant further 
development leading towards their standardization? 


know 
be any other types hoc ated Weathering Cycles = 
ty of t coat to withst. a indo thering? 
‘oo and (2) Qual ified Yes Are the results obtained by any OTHER TYPES OF ACOKLERATED WEATHERING 
No CYCLES in the evaluation of the ability of paint coatings to with- 


Fig. 3,—Summary of Opinions on Commercial “Weathering 4 viewpoint 
achines and / Accelerated Weathering ycles (see Table III). 

—Summary of Opinions on the Future of 
Weathering Machines and Accelerated 


stand Indoor weathering sufficiently promising to warrent crac 


Replies from All Interests Who Have Either 


Homemade | and ¥ Not U se 
eathering | Weathering | Homemade Weathering 


Machines Weathering | “Machines 


Do commercial satisfactorily evaluate the | 
ability of paint coatings to withstand outdoor weathering? 
and Qualified Yes@ 


woe 


_Don’t Know 
ecornmersial weathering machines satisfactorily evaluate the 
ae ability of paint coatings to withstand indoor weathering? 


Do any other tests of accelerated weathering cycles satisfactorily 
a evaluate the ability of paint coatings to withstand outdoor | 
and Qualified Yes¢ 


P ‘lee any other types of accelerated weathering cycles satisfactorily | 
soe the ability of paint coatings to withstand indoor 

and Qualified Yes¢ 


In your experience, are the results obtained by commercial weath- 
ering machines in the evaluation of the ability of paint coatings 

' to withstand outdoor weathering sufficiently promising to war- 

rent further development leading toward their standardization? 

Don’ t ‘Know 


In your experience, are the results obtained by commercial weath-— 
_ ering machines in the evaluation of the ability of paint coatings 

to withstand indoor weathering sufficiently promising to war- 

_ rant further dev elopment leading tow ard their standardisation? 

ves and Qualified Yes?.... 


the results obtained any other types of accelerated 
atl ering cycles in the evaluation of the ability of paint coatings to 
oe withstand outdoor weathering sufficiently promising to warrant 
further development leading toward their standardization? es 
Yes and Qualified Yes 


ie the results obtained by any other types of accelerated weath- 
7 ering cycles in the evaluation of the ability of paint coatings to 
withstand indoor weathering sufficiently promising to warrant 
., further development leading toward their standardization? — 
No.” and Qualified Yes@....... 


Satisfactory for comparison of identical materials or for disclosing a particular type of 


— 
{ 
a 
— 


Question 5: Granted that. t the me thod of eaiiidiias. outdoor exposure tests should be standardized for yg 


_ outdoor exposure test. In your opinion which phases of outdoor exposure test should the committenad 


| 
| 


| 


| 
Cc 


‘roducer. 
Ge neral Inte rest. 


onsumer 
Measureme -" and recording General Interest 
of _ meteorologic condi- Comb. Viewpoint? 
tions > 
D rision ot Consumer 
_ zones in any one of which | General Interest... 
approximately equal e xpo- Comb. Viewpoint. 


shal such as checking, al Interest. 
rusting, etc. Comb. Vie 


= 


WO 


| 


w 


4 Testers who classify themselves as. having more than one interest, that is, interested in testing paint coatings due to. 

; 6 Test on two or more types of paint en nearly all are a combing ation of maintenance and industrial paint coatings. 

Despite the majority « opinion, there are a consid erable tion at some future time. te lar ger number of “don't a 


number of testers employing weathering machines and -know’’ answers expressed by ‘nonusers of weathering 
a _ accelerated cycles who have confidence in the reliability 7 chines show v that there are! many nonusers not sufficiently 
of the results obtained | by their methods. fact acquainted with weathering 
should be of particular interest in the event that further Opinion 


a weathering test is undertaken. The “order of in 


“the making of outdoor exposure tests is self from 


d VI requires 


shown in’ Table III and Fig. 4, the is very the: information given in Tables Van 
regarding the possibilities of developing a com- further explanatio 


mercial weathering machine and accelerated weathering 

ogy cles to evaluate satisfactorily the durability of both 
TESTING Dev ICES APPL ICABLE TO P. AINT 

indoo and outdoor paint coatings. How ever, the ‘‘don’t 


know’’ answers ii indicate a greater skepticism relative to >the The followi ing 1S 1n answer to question is list 0 
Fite 
development of the accelerated weathering cycles than to testing machines, de: devices, (Or procedures used | for resting 
development of commercial we eathering machines. materials other than | paint coatings | and w hich ‘might be 
Producers seem to be more positive as to the future of | “applicable the testing of paint | 


Erichsen or Olsen draw tester for deep 


in cycles. The ‘small number of ualified ‘‘ves’’ answers 


noted in reply to this q question may forecast greater cer- 
tainty concerning the exact reproduction of normal weath- U. S. Dorry hardness machine sion resist- 


Mullen flexibility | of paint coatings ap- 


ering, when and if commercial w veathering machines and ance, ceand 


accelerated 1 weathering cycles are fully developed. n te cOa 


Table IV contains a more detailed breakdown of the 
(presented ir in Table III) obtained from "questions 


and 4b and shows the differences of o opinion ) that exist be- as 


tween users and nonusers of weathering machines relative - The objectives of this study as outlined in n the forepart 


to the satisfactory evaluation of paint coatings by means i of this report have been successfully completed and « on the 
of commercial weathering machines and accelerated weath- _ basis of the returns of the questionnaire, the fohiow ing con- 


ng c cycles and ‘the possibilities of their standardiza- clusions have been drawn be 


ONS NS EXPRESSED AS TO THE ORDER 
— a 19 | 2 = 3 
— | a | | wm] | 5 | 5 | | a 
— sumer, or ger 
— 
a 
— | 
| 
— 
7 
— 
— 
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a P ld a “necessary to carefully consider the standardization of each step in the process of ms aking an. 
ips, it wou ference by numberin the items 1 (most important), 2 (less important) ete. 
Please i indicate your prefe y I 2 


a 


ifth Choice for 


Choice for Standardization Fourth Choice for Standardization 


ype of Paint Coating Tested 


Industrial 
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The interest toni extent of use of 2 accelerated resting | who are confident that relia 
hens been determined. Over 70 per cent of those who re- = would appear desirable to contact tt 
turned the “questionnaire use some form of accelerated that further study is ; given to the standardization of 


testing. ~The 34 per cent response is a measure of the celerated weathering tests. 


large i interest in the subject. 4. The majority of those who questionn: 


. The frequency of use of various and n non- that | the results by commercial weather-— 

accel d tests for the proj 
_, While the majority of f testers indicate that no > ment t and standardization. 
weathering machines or or accelerated weathering 4 
cycles are now available for accurately evaluating dura- 

bili ty of paint coatings for indoor and outdoor t use, there 


The order of for the several steps in- 
volved in the process of makin outdoor exposure tests 
pro 


with the ultimate view of standardizing such steps has 


TABLE VI—SUMMA ARY OF OP INIONS. E XPRESSE D AS TO “ORDER. OF PREFERENCE FOR THE STANDARDIZATI OF OUTDOOR 
/ Granted that the method of conducting outdoor exposure tests should be standardized for various use classifications, it would be necessary to ie 


5 
consider the standardizatior of each step in the process of making an outdoor exposure test. In your opinion which phases of outdoor apa tests should the | 


_ committee standardize first? P lease indicate your preference by numbering the items, 1 (most important), 2 (less important), ete. __ 


are, howev er, a testers rs employing methods | 


—, a Order of Preference, For All Replies, Grouping All Paint Coatings Tested © 


Order of Preference 


Total of W eighted 
Grand 2 


1 (most important), | 


important), et 


nel, nature and size 


Grand Avg.. 

Weighted AY Avg. 
Grand Avg 

Weighted Grand Avg...... 
Grand Avg 

Weighted Grand Avg 
Grand Avg.......... 
Weighted Avg......] 
Grand Avg 

Weighted Grand Avg. 


Panel mounting, slope, direction 
, 
Measurement and recording é meteorological 


ivision of country into zones in any one of 
i which approximately equal exposure condi- | 
Definition of failure characteristics such as 
ta chalking, rusting, ete. 


100 


BULL 


~ 


— 
| 
| 7 45 | 108 | 233 | 198 | 120 
15) 35 | 25 96 | 295 | 390 | x — 
ice by 2, Third Choice by 3, Fourth Choice by 4 ees iia 


machines is describe 


From many years of experience I conclude that conditions of scale and 
on rolled shapes or plates. 


single accelerated test will evaluat* a paint for 
exposure. _ A wisely chosen series of accelerated tests sort out those 
coatings which are good from those which arebad. 


In our opinion there is a definite need for a standard Weath eter. 


g devices to be valuable tools. Soe sp+cial- 
ut we do not consider them at all suit- | 


ized research on paint problems 
able for the routine testin 
woodwork. Asa tool for investigating individual factors 
_ that alter the physical properties of coatings the accelerated testing pro- 
_ cedure should not be too highly standardized because a flexibility for re- _ 


t 


ad ustment to requirements of varying special problems should be main- ie 
q degree of acceleration. My suggestion is that the committee ry 


; a tained. Even in normal outdoor exposure tests such factors as nature and 
size of panels, application and thickness of coating, and method of 
4g priate changes must often be made according to the objectives of individual 
tests. Certain of these items such as —— and thickness of coating © 
could not be standardized for testing ses unless the industry were — 
=o willing to accept some arbitrary alien 
house paints and 
tions. On the other hand, there is undoubtedly room for standardizing © 
‘een of failure characteristics of paint coatings provided this is 
done in a thoroughly logical manner that can be accepted by individual — 
research workers. Some of the present A.S.T.M. definitions of terms are _ 
_ mot accurate enough for general acceptance. More important, however, ; 
than the mere standardization of individual terms is the coordination of 
ad individual factors of paint weathering into an acceptable evaluation of the 
of the coatings. Our procedure with respect to this point 
se has been published in detail in the A.S.T.M. Proceedings,* and our ideas of 
a paint testing, in general, were discussed in the — of Chemical Educa-— 
1. 10, p. 359 ) (1933). 
as we have accelerated w eathering cycles a are not very 
useful. We find that a 45-deg. angle mounting during summer months i is 


Wea carry out immersion tests in large tanks placed outdoors ‘il a" 
. ~ panels are mounted in racks which are completely immersed in the 
water for a period of 5 min. and then raised and left to drain and dry for a — 
ae of 25 min. This gives two hemp ed cycles per hour. Such 4 a 


* 


hea withstand outside 


= 
_ings|co experience as we have h ‘with the 


_ that the equipment can be used for the comparison of similar types of ne ene =th oo 


_ coatings where the general behavior outdoors is understood. In general, — 
however, we rely = § little on this machine except for testing lacquers — 
colored with dyes and make most of our weathering tests by outdoor ex- — 
posure or accelerated in the alternate immersion tanks just. 


a project on air lacquers formulated with cellulose derivatives 
and synthetic resins we are using the accelerated weathering method de- _ 
z= in the enclosed reprint. This method has deen m 
3 paw the source of light 6 in. above the plane of the samples. The 
s intensity of the li on thus obtained reduces the time of the test 
- from 500 hr. to 200 hr. The advantage of using a mist or dew chamber 
in place of the bannitigepal ‘technique generally employed i in commercial 


*P. L. Browne, ‘Procedure Used by the Forest Products for 


t-*, Paint Service on Wood,"’ Proceedings, Am. Soc. Testing Benes. 
30, Part II, p. 852 (1930) 


can be accurately predicted if the exact usa 


"mounting panels cannot always be rigidly standardized because appro- 


s for the recommended use of metal (steel, aluminum, magnesium, "etc.), dried as _ 
the paint properties necessary to justify the recommenda- 


but active interest might have been lagging due to wide differences ob- 
(tained between laboratories using commercial equipment and, as a matter + 


ified now to 


‘THE ACCELERATED TESTING OF Paint Coatines 


d in the reprint. 5 It is also adequately 
covered in a fr, by R. J. Wirshing, on ‘Some Causes of Failure of 
Paint Films.’ Ie is our belief that an accelerated weatherin method 
fe based on a source of ultra-violet light closely resembling sunlight in 4 
cycle involving contact with fag ge of moisture is sufficiently Promising — 
bas to warrant an an investigation on the testing of of paint snaaaiet! © 


So far we have found that the only ‘reliable method of checking an auto- 
‘motive finishing system for durability is actual usage. However, we ly 
find that test panels, when duplicates are exposed at Fort Lauderdale, ; 
‘Fila. , and Detroit, Mich., are fairly reliable indicators when interpreted 
in the light of previous experience. I have found all efforts at accelera. 
tion beyond actual exposure to give » results which at times are definitely 
in direct opposition to exposure data. In the light of the above ex. 
_ perience, our method of operation is as follows: When we have established 
a formula as having desired durability by exposure panels in actual test _ 
_ cars, we then use various tests as checked in the questionnaire as com- 
parison tests on new batches of material to be sure the new material is up 
_ tostandard. I have found that physical tests are of no value in comparing - 
two finishing systems of different composition. Such tests often give 
results which indicate that they are of value but they are so often abso- 


if 


in the a 
for serviceableness of house paints or exterior lutely wrong that no reliance can be placed in them bsence of 


actual usage or panel exposure. In respect to interior finishing systems] — 
- believe that accelerated tests have some value. 4 Oftentimes life results 
e is known. Here again, 

however, accelerated tests become more unreliable i in direct ratio to the - 


consider the adoption of accelerated tests only as ere for pr 
viously approved standards. 


We consider that | coatings should be checked in sia manner and sys 

tem they will be later used in, that is, prime, underfinished cont, over bare 


There is a need for some method of calibrating ii ital lights i in 
_ terms of average eceudey sunlight for 30 deg., 35 deg., 40 deg., 45 deg., 
north (south) latitude. Most values given are not much more than mere 


‘ 


a “On some products we find materially greater weathering | when panels 


= their than if their is southerly. On Our ex- 


Ww it give es excellent on coatings, 
We are very much in with 
evaluations of organic coatings 
There is definite interest in the possibili 


continued investigations on athe 4 
h accelerated weathering tests. 
ties of your committee problem 


{ 


* 

The entire re subject t of commeniial weathering onus aol accelerated 

~ weathering cycles is somewhat controversial, to make a quaiified state 
ment. Our experience has shown that for certain types of materials this § 
method is valuable and will give reproducible results which can be com- 
pared with normal exposure results. However, this does not apply to all j 
_ ‘types of coating materials. It is the view of our people who have studied 4 
this matter that the ultimate solution of this problem depends on de 

‘ee the test method along the line of the one used in which the 


_ rate of change of the various physical properties of si film is studied anc 


Klein, W. A. Crouse, B. M. ‘Axilrod, Ww cath: 
_ ering of Transparent Plastics,’ ” Procee dings, Am. Soc. Testing Mats., Vol. 

6 Presented at the meeting of the Paint, Varnish, and Plastics Division | 
Am. Chemical Soc. in Dewoit, on Sepeember 10, 1940. 


— 
In answering question 41 have taken ‘‘ability to withstand weathering 
2 
— 
to 
“ail 
— 
appli 
appli 
cond! 
4 if for a 
— 
fai 
accel 
ice. 
cabin 
on 
because its spectrum does not resemble tha rin 
Perhaps pe A } 3 he carbon arcs, Co 
tf oof se 
the 
incur 
4 Magnesium, and steel, tO Mention particular Metals with which we have 7 i With the rapid progress § Iv 
steel, the same materials tested at different times. ith t pid pr 
— — had experience. With regard to commercial made in resin and pigment products, and also in the drying 
| value to the consumer in particular if esults obtained cou 
bers’ oul 
«Struc 
— eke 
—— istic 
—— 
tod 
3 4 indi 
— 


a suggest that the nature of the 
various locations be more investigated. Substances in sus- 
pension might be checked, and pk 

a We know of no such machine at the present time, but a device which 
qlternately condenses and evaporates moisture from the surface of the 
P ‘means of sharp rises and drops in temperature might more 


issolved substances in rain water in bec perating degrees of de 
bd large, although in research of a more i undamental nature it may be © 
desirable to record more minutely the various stages of weathering. =§_— 
_ Paint coatings are applied for two purposes, namely, protection and 
decoration. It would seem advisable then, to have standardized tests for _ 
_ determining and expressing these two properties as simply and directly _ 
‘pooe! by as possible and have wording for describing the condition of the weathered __ 


: . . film when repainting is necessary. The three service characteristics of a 
closely parallel outside results than the ultra-violet light cycles. beestabliched 
1. The length of time during which the coating gives practically com- 
39 plete protection to the surface to which itisapplicd; 
: _ 2. The period over which appearance can be considered as satisfactory; 

7 ea eae 3. Type of deterioration with regard to facility of recoating 
In general, we 4. Our exposure observations are made with these three points in view. 
_ valuable tool in the paint industry. Our experience indicates, however, — Practically every panel test is a comparison, hence the tests are run in 

that ps any one set of conditions for accelerated testing the results ob- _ groups of panels, each group being given a number. Instead of recording 
tained under those conditions by any one soa not necessarily cach panel separately, all the panels of a group are recorded together. — 
. applicable to some other type of finish even though in some cases the The first sheet of each record lists the coatings and gives the general data, 
composition might be quite similar and it is certainly dangerous if the kind of panel, method of application, exposure condi-— 


conclusions are applied to a distinctively different owed by additional sheets showing modifications in com- 


tions, etc., fol 
We believe that it may be possivle to standardize some form of accelerated positions, and then the exposure results. - Intervals between examinations | 
weathering which might show reasonably good coordination with out- _may be one, three, or even six months, according to the relative durability _ 
door weathering of certain properties. We do not believe that any of the coatings. Observations at each examination are complete to that — 
_ weathering cycles will ever be —a_ or can be developed which, as point, giving rating of each coating, and, very briefly, type of failure, if — 
such, will correlate with average outdoor exposures in any one locality any. With this system the amount of work is reduced to a minimum, _ 


| we believe the results are just as reliable as the complicated records 

sometimes used. Moreover, the simplified record enables one to sec ata 
on acceler-  8lance the status of a series of tests, and to keep clearly in mind the rela- 

tive merits of diferent coatings. 


accelerated cycles that never occur in exterior exposure or in normal serv- _ The failure of a paint film is a complex phenomenon, involving physical 
ice. This is typified by the checking usually produced in accelerated and chemical changes in the pigment, vehicle, and film asa whole. These © 

cabinets where the water spray is used to cool the cabinets while the lamp changes are at least partially independent, and actuated by such factors as — 
ison. The fact is that we were able to reproduce the same type of time; temperature and changes in temperature; intensity and distribution 
checking by an intermittent water spray combined with South Florida of light energy; amount, nature of, and variations in moisture; nature of 
exposure at 30 deg. and 45 deg. to horizontal. We are currently investi-  under-surface; atmosphere; etc. A complete, ‘practical’ test would 
gating operating the accelerated tester without the water spray. Another have to be unreasonably extensive for it would have to cover al! probable na 
_ example is the abnormal discoloration often produced under mercury vapor combinations of these variables over their varying ranges. At the very 
lamps. Furthermore, we have noticed that correlations are better for beginning, we are faced with the difficulty of defining an even — 
certain types of coatings than for others. "mate “normal” exposure before we can begin to ‘‘accelerate’’ the factors 
a RE ee comes the problem of accelerating the deterioration factors equally for all 
paint combinations. This is an obvious impossibility, for we know that a 
paint films are not affected to the same degree by increases in radiation, J 
- moisture, etc. To illustrate, let us take two paints, both of which have m 
satisfactory moisture resistance under normal conditions, but one of — 
which is more sensitive to excessive moisture than the other. Let us _ 
increase the radiation 20 fold. When we increase the moisture effect 20 — 


_ Inasmuch as accelerated weathering tests vary occasionally and yield 
results that are diametrically opposite to those obtained by natural ex- 


- This would lead us to the conclusion that accelerated testing alo c 
cannot be depended upon for reliable evidence of weathering. This is, we 15. 
‘information. Cost is especially important to us siace we mast pay several _ believe, true as a gpm but fortunately accelerated testing can often — 


times as much here as in the States with the added duties, freight, insur- _ be correlated with practical testing under restricted conditions so that 


ance, etc. The complexity is also undesirable for us from the standpoint — valuable information can be obtained. As the paint films being tested il 


a 
‘Mercia 


of securing repair parts which we know by experience involves a delay of . 
three to six months. While these difficulties are of lesser importance in 
the U.S.A., still many small companies would hesitate long before paying _ 

_ the price at present demanded for commercial weathering machines, and _ 


ing the uniformity for the same formulations. As expsrience is gained 


- become more alike in their characteristics, the reliability of accelerated = 


testing increases until it becomes a very satisfactory instrument for a 


in the comparative results obtained on certain types of formulations 
between accelerated and outdoor exposure, the results on similar formu- 
lations on accelerated tests can be evaluated approximately without 


de - outdoor exposure. By running control panels of similar type whose 
as _ weathering character tics are known, the reliability of the test is fur-— 
Summarizing, we do not believe that any universal, standardized ac- 
= celerated weathering cycle for paints for outside use is likely to be de- 
veloped which will permit their reliable evaluation for normal conditions pte 
of service. Accelerated weathering is an excellent tool only in the hands 
of experienced users who are continually making comparative tests with ia 
pa exposure. 
In accelerated 


b 


the last step (question 5), namely, ‘‘Defin 

a such as checking, chalking, rusting, etc.,"" is undoubtedly important: 
oe ¢ extent that such definition is necessary for expressing accurately 
rs ry takes place, but to me it has less importance than is usually attrib- . 
it. The great length that some gotoinrecordingon  nessareimportant. In most cases we are concerned with the failure of the 
) a ual sheets observations on every panel by attempting to rate nu- outer surface of the paint filmonly, 2s 


merically the degree of checking, chalking, rusting, etc., and the > <r It is, of course, very important that the surfaces of the test pieces be 


For interior paint work where fading is the form of paint failure to be 
te ted, our work indicates that the enclosed carbon arc gives reliable re- — 
Except where deterioration is to be carried co the point of complete — 
failure, as in corrosion work, we doubt if siight variations in film thick- _ a 


results by means of curves almost absurd. Such de- 
wed descriptions hardly seem advisable in a standardized procedure 


LE 


uniform, However, any discussion of this phase, or the use of salt sprays, 
temperature gradients, etc., is too involved to discuss here. _ a hi 
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nd ‘Antimony on Steam o m r Valve | Bronze 


hw. Bo 


SYNOPSIS 
of sources for certain | high- quality, low-impurity virgin iga rough even at this composition the room, 
and diminishing s sources of supply for higher purity scrap "temperature properties we ere. not adversely affected, no no 
make it advisable to give very careful consideration to the pos- data on on the effects at elevated temperatures were given, 


7,8 
sible effects of increased * “impurities.” | For alloys used at ele- after this, Gardner and Saeger publ ished 


vate ated temperatures, impurities effects under conditions of ele- Sie on the effects oti impurities in cast red brass s (85 5 per 


= temperatures as well as their influences on room tempera- _ cent copper, 5 per cent tin, 5 per cent lead, 5 per cent zine, j 


ture Properties as” determined in acceptance tests should be A. S.T.M. Standard Specifications | for Composition Bras, 


s should also be the cone or Ounce Metal Castings (B 62 - and showed ‘thet 

 gerther sulfur ‘up to per cent nor iron up to 0.6 per cent 


-‘This paper deals with certain effects of sulfur and antimony 

Godividually and. combined) on steam or valve bronze, M injures the properties s of this composition. Howe 

Standard Specifications for Steam or Valve Bronze Castings — = they also neglected to show wens ii 

@Beél- - - (also known as Navy M-46 B8g, as QQ- B-691a, a a 
“composition 1, as class 2A of A.S.T.M. Tentative Specifications 7 N o data hay av ¢ appeared on the effects of i ‘impurities ca 

- for Tin-Bronze and Leaded Tin-Bronze Sand Castings (B 143 - “the physical properties a at the maximum Surv ‘ice tempera- i 

and of A.S.T.M. Tentative Specifications for Copper-Base tures for which these bronze alloys v w rere re designed. More 
"Alloys in Ingot Form for Sand Castings (B 30 - 41 T)®). Thein- over, the foundry ‘Practices employ ed in obtaining results 

specifications limit sulfur to 0.05 per cent maximum, and 


antimony to 0.20 per | cent maximum. . The Nav y Spe 


aN 


described in these early papers were not such as to yield 
property comparable with 


approved scrap, thus implying that the of “impari- 

abet ae Laboratory studies by The Lunkenheimer Co. indicate that 
ry Percentages of ** f “impurities” may be be permissible than are 


usual or permitted in today’s practices, but also that there is an 2 yt S.T.M. Specifications B peer in whicha 
upper limit which should be prescribed to prevent marked maximum of o. ».05 per cent sulfur and 0.20 per cent anti- 
of properties at elevated temperatures. mony is permitted for alloy 2A. The earlier Specification 


Room te temperature and short- -time elev ated temperature tests at A. M. B 36" gave maximum limits of O. o8 per cent 


suggest that 0.10 per cent sulfur and 0.25 per cent sulfur and o. 25, per cent antimony, indicating 


may be permissible i in the fin al cast alloy. sit At higher percent- . 
trend toward restriction of the im urity limits. 7 
and especially when both of these i impurities are above the P 


n actual foundry practices of The Lunkenheimer Co. 
‘maximum suggested, there is sufficient degradation to indicate b 
that restrictions should be be prescribed. Long- time : antimony Per Cent 
= have not been run. It is thought (on the basis of other — °. 03 per cent, due to rigidly specified er materials and 


experiences with this type alloy) that the possibility of struc-_ accurately controlled melting: processes. 
tural deterioration at temperatures to 550 F., and v jew of of the | lack of ledge Fe 


1,8 


Tests under foundry opernting have not been made. 
The of ‘the fluidity indicate that density to make an investigation of the ects. 


For the making of the melts, electrolytic copper er from | 
bus bar punchings, electrolytic zinc, -electroly tic lead, and 
Banka tin were used d. Initially, ‘remelting ingot t of the | 
in bron was and later impurity re | 


for the ingot. 


‘ 


cent vi 


phase of its research program on the conservation of tin and substitutes — 8.02 per ce per cent. ron by ana y sis Ww was hep less } 
1 


Research Metallurgist, and Director o an 


Metallurgical Research 7H. B. Gardner and C. M. “The Effect of Sulfur and 
_ Testing, respectively, The Lunkenheimer Co., Cincinnati, Ohio. =| on the Physical Properties of Cast me Brass (85 Cu, 5 Sn, 5 Zn, 5 Pb)” 
31941 Book T.N M. I, p- 159. Proceedings, Am. Soc. Testing Mats., Vol. 33, Part Il, p. 448 (1933). 

Tbid., p. 380. §H. B. Gardner and C. M. Saeger, ‘Jr., “The Effect of Aluminum 
5 Ibid, p. 376. of Antimony on Certain Properties of Cast Red Brass,’’ Transactions, 
Ww. s. A. WwW cigand, of Certain Foundrymen’s Assn., Vol. 47, p. 423(1939). 
t 4 Impurities in Bronze,"’ Transactions, Am. Taste. Mining and Metallurgical ie 1941 Supp lement to Book of A.S.T.M. Standards, Part I, p. 162. a 
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— 
— No Limitation on the impurities OF sulfur and antimony | 
4 included in A.S.T.M. Specifications B 613 for casting 
— 
— Spe 
No. 
— 
— 
— 
— 
— 
Nol 
No.1 
con. even in small amount. were shown to bo highlv detri- PMosphor copper was used for deoxidation On all heats 
— # 
— 
— — 
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‘obtained with powdered limestone, “melting was stan 


Field Tensile | Eiongation, ardized v with this. practice. 


Glass 9600 | 34.400 on melting practice are not a pur} lose of this” 


L t 450 7 900 2s 
Charcoal -C 700 but certain observations have been which are 


significant. induction melting in a crucible it it may be 


per in largely “through stirring 1 rod con- assumed that t che only agents which could affevt - the prop- 
erties of the metal are the crucible materials and the cover 


‘if otherwi ise clean conditions are maintained. The cover 


ee Pind a be any chosen | agent and air, more or less constant in 

We; task was to establish a standard foundry prac- mposition except as regards v water vapor w hich would 

aon which would yield superior results in order that effect vary with the day and hour of melting. ape ae 


of foundry practice should not be at f.ctor in Bes results obtained using a clay crucible 


siderations, 


melting was ‘performed i in an an Ajax } Ind 
tion Furnace. Green sand molds were used to produce a were cast. 


specimen to ‘conform w ith the threaded-end specimen in unstable in the presence carbon at tempera 
| ae A.S.T. M. Tentative Method of Test for Short- Time tures, carbon monoxide apparently i is the o offender. — 
High- Temperature ‘Tension Tests of Metallic Materials; is in direct opposition to the findings of sev veral 


-37 _ This is not an ideally | fed specimen and most recent of whom are Pearson and Buker,!? who 


results, while c consistent, average somewhat low due 1 to. conclude ‘‘Carbon monoxide is only slightly soluble and 


ineffective feeding. presence in molten bronze does not t seriously impair 


7 
was first attempted : to melt in a clay graphite crucible. mechanical properties of the castings. However, other 


Results were variable but on the whole poor. __ Different researches and the recent work by H. L. Smith!* ‘prove 


“coverings v were used with results as shown in Table I. _ that carbon contamination may be and often is a scurce z at 


silica crucible w was then substituted. Even with no unsoundness, although the ‘mechanism may be indirect. 


cover excellent it results w _ Cleaner pouring Pearson aad W. A. Reker. “Cacme ef Porosity i 


- resulted y with a cover and as most consistent results were Castings,’ * Journal, Inst. Metals, Vol. 67, p.231941). 
3H. L. Smith, “Causes of Gas Unsoundness,’” delivered 
American Foundrymen’s Assn., April 1942 


TABLE IL.—STRAIGHT ALLOY—Si0: CRUCIBL 


— 
‘ Copper Brinell 
sad cent per cent Strength, per cent Hardne ss 


3.66 1.99 800 40 900 61 Room 
7.66 3.54 1.80 0.003 137 50 a 23. 550 
88. 10 3.60 91 


13 30 600 22.4 «5500 


TABLE III.—E OF SULFUR ON PROPERTIES AT ROOM TEMPERATURE AND AT 550 


Pp 1 cent cent per per cent ai. psi. | cent Number 


229, 


| 

26 600 


af 


id ¥ Tensile 


psi 


TR 43000 | 52.8 

100 | 41 000 | 42.2 

Be 19 300 500 58.9 
17200 39400 42.5 


= 
— 
0 
| 
— 
t 
— 
— — 
— 


= 


EFFECT OF cospimaT: SULFUR AND ANTI) a ON PHYSIC: AL PROPER = 
‘TEMPE JRE AN D AT 


«per cen per cent per per cent per cent cent. psi 


18600 =| 41900 
41300, 
7 7 500° 


2 200 

18 600 40 300 


.050 1.99 13 800 28 100 


99 


0.073 000 30100 | 

.099 000 28 500 
0.098 000 28 600 

093 4000 28 200 
25700 | 


1.0 


‘TEMPERATURES 
‘melting an ourin tem eratures — ntimony was a tot as 
ting pe ing te | - y was adde 1¢ base ‘mixture as pure metal 


furnace 1 temperature and 2 2150 F. in amounts up to o. 5 per cent. Recovery was good. The 
atur athe best results and these data on effect of antimony at room temperature and at 
"temperatures were throughout. Temperatures were F. are given in ‘ble 


é ‘measured either with a | platinum- platinrhodium thermo- oe am data it may be seen that antimony up to 
— couple in a silica ‘Protection: tube, or w ith an open-end twice the amount allowed in the ingot (assumed to be 


 chromel- alumel couple. ‘Consistent readings could be greater than would be found in the castings) i is not 
_ made with either type, | the open- -end couple causing no mental per se either at room temperature or at 550 F. a 
detectable contamination of the melt. Measurements 
were made with a potentiometer. 


Tests were made on a soning machine, — Antimony, 


& 


AK 


iven results on the impurity- -free gl: No. 


trifle lower en yield strer. gth a ato. 5 cent ‘clongation.) 
Sulfur was added i in powdered form at the beginning 
of the heat with recovery nearly 100 per cent. Analyses 
made for sulfur volumetrically with a “Sulfur De- 
terminator’” 
the barium sulfate against samples. 


on 


30.600 No 


Sulfur was s added up to 0.3 per cent or approximately _ 
a times. that allowed i in the ingot specification. in 
/Table 1 III the analyses and physical Properties are given 
for the sulfur bearing alloys at room temperatures and all No 

“It is seen from these results that sulfur per se up to o. a No. 
per cent has no adverse effect on the physical properties — 
5 of steam bronze either at room temperature or at maxi- 
mum rated service temperature of 550 F. page 
— 


* 


~ 


— gt 
0.0 cen 
3.8 oth 
bat 
— def 
___Investigat 
— 
¢ 
— 
i | 52 41400 | 
th 
| * _ | on 
— 50 18.7 28600 | 0.10 
11-8 25900 | 0.25 — 
— —_— 
CC ASTM BULLETIN 


foundry practice. _ This ‘might be thought” 
Beach minimum, since all specimens would well exceed the 


_ 20,000 psi. minimum tensile strength requirement. 


were investi- 
alloys and physical Properties at at room: 


te’ Table VI the data of Table V are arranged in es of 


decreasing elongation: with nominal sulfur and 


would appear that present implied impurity “limits 


castings are unduly restrictive as regards the i impurities 
sulfur and antimony. In this report only results obtained 


all specimens pass the minimum 1 physical requirements of test ba bars of the alloy have been given . It is 


specification B 61. rtheless, with good foundry nized that increasing the i of founds 
practice the specimens: should be ‘expected to show 40 per ent — limits implies a possibility of foundry difficu 


rion and/or ties. However, so far as application is concerned only the 


cent elongation Of 40,000 psi. tensile strength. In f le id be 
- other words if the foundry practice were such as to give a _ phy: sical properties of the materials shoul sparawe 
e mi a specification. _ As the impurities sulfur and antimony defi- a 


bar just passing the minimum specification, bars that are 
- deficient in T 1 Table V could be expected to be les this nitely 2 are harmful above certain limits, it is felt that such © lies 
in order of results ‘So far as the i ingot metal specification B 30% is concerned, 
Vv and VI are not great; that is, with increase in the i limits a fixed 
~ sulfur and antimony additions there is a slight but general 
- degradation of properties . Certain specimens appear to 
in the of Table VI. No. 


contents. 


| considering the ‘trend, "Actually, the properties 

are re good. tests are reported i in this paper on foundry qualities softhe 

Ih general, examination of the data shows that the ap- high-purity bronzes, it. may be = age — 

. - parent limits on sulfur and antimony, insofar as physical work regarding this question. Gardner and Saeger* — 
properties are concerned, are 0.15 per cent sulfur and o 0.30 studied the foundry problems s connected with antimony 


9) 
. cent antimony; > that i is, , sulfur and antimony in nel _ additions to ounce metal (A.S.T. M. Specifications B 62") 


amounts can be tolerated without materially diminishing rather exhaustively, and concluded that antimony uj 


_ the physical properties. No specimen was good with 0.25 per cent (the limit in their work) had no detectable — 
0. 20 per cent sulfur if the a antimony was increased beyond 


effect on this is alloy other than an apparent increase in 


¢ 3 There are no specifications for properties at elevated in an earlier ‘paper on the ef ects of sulfur and iron 


a temperatures of the alloy covered in Specifications Bé:.2 Again, except for slightly improved running ng qualities no 
detectable effects of sulfur | on foundry qualities could be 


However, the A.S.M.E. “Boiler Construction Code" per- 

mits a design stress in this alloy (as used at 550 F F.) of — 
| about one half the design stress for room: temperature 
B61, minimum requirements of 8000 ps psi. yield strength and ‘methods often being used. Thus, 


3 | al to” 
F 17,000 psi. tensile strength, would be needed for elevated - sulfur and 0.25 per cent antimony are not detriment: 1 to 


at the 
_ temperature service. _ Again it will be seen that all speci- ; Seer. of the alloy of B &, it is implied that the 


mens w would meet this minimum requirement with the ex- 5#™¢ ‘elements are not t likely to cause increased difficulties 


= ‘Up to 0.10 per ¢ cent, acai limit for this clement, — 


ay 


5 
5 com , 
5 | ception of specimen No. 62 which would not quite pass 
5 

5 Elevated temperatures affect the elongation more on somewhat higher than those permitted or im-— 

5 rimental to 

5 the tensile or yield strengths. - Specimen No. 10 showin plied in castings specifications are not detrime 


physical p properties either at room temperature or at the 


4 


Vv rature. It appears 
only a 25 3 per cent loss in tensile strength a result Of maximum permissible servi 


that maximum impurity on these two elements ‘might be 
emperature alone, both specime 


the elongation. this ps paper it has been shown that ur and a antimony 


ence, our criterion for good specimens at room tempera- revised upward. This would permit. greater latitude i i ry ot 


pe tests, namely, 40,000 psi. tensile strength or 40 per the 


e selection of materials, both 


composition ingot and 


__ cent elongation, or both, could be readily halved for ele- "viegio’ during the 
No. 47, for example, is within | the present limits sfor of the elements ASTM. Sp 
impurities but low on elongation using a 20 per cent C Specifica- 
| minimum figure; "specimens with are tions ave been studied both at room remperature 

the maximum safe limit for found in the 


gation . extend to 0.25 per cent sulfur and o. ad per cent 


he 


antimony, both alone and in combination, 
specimens tested at room temperature well exceeded 


AS. M. requirements for t this alloy. 


BULLETIN 


Be. temperature tests is applied, an elongation in excess 


per cent at 50 F should be 


BCC, Section V 


949 


B 


tion, | 

» 

; : 

9 

9 

1 

: 

— 

4 

4 

— ait 

en A | 


specimens tested at 550 F. would prove satisfactory other speci fica 

"should the criterion of excellence be based on the A.S.M.E. . Maximum limits o of o r cent ae 
Boiler Construction Code limit on design stress for s50F. 


rvice, which is one half that of the room temperature 
design stress, with the exception of one specimen con- 
taining , the maximum amount of i impurities studied which ' 


was somewhat deficient in elongation. 


A slight general degradation of physical properties ae 


noted with increasing impurity ‘content. It i is suggested enco 


\utogenous, Healing g in in Mo ortars Containing Li 
OG OUS A 
OF 1:2:9 MORTAR CUBE 
Dolomitic | hydrated lime series. 
B = High-calcium lime putty series. 
Initial Loading} Compressive Strength Strength of 
at 24 hr. , psi. | After 6 months’ Healing, | Controls at 6 


soluble material i in and across the cracks caused by the of cubes. 
failure. Since lime is the most abundant soluble compound 95 | 800,776 403 


~ | 776,750 | 382,385 
in portland c cement , it appears probable that lime Minimum. 778,700 | 373,393 
| 762,750 | 370,388 
one of the active agents in autogenous healing. The = | | 776 | 383 
s seams’’ formed by deposition | of calcite i in cracks sin 4 
Average 94 766 
Indiana (Salem) limestone may be considered as an ex Shape’ correction applied 719° 
a ample of autogenous healing in nature. _ This note pre- hai 


sents data on autogenous healing in mortars high in lime. 


a9 ‘Two series of cubes were made up in the proportion ope months, and were tested at that age we All the results 


one bag of portland cement, two bags of hydrated lime Cor, obtained tes given in Table I. 
_ the same weight of lime solids in the putty), and 720 Ib. The healed eggs had been flattened slightly during 
dry sand (approximately I:2:9by volume). The port- loading. To secure a fair with the 


a local sand previously described. ‘ The first wee applied, as previously d described. From these data 


series of cubes contained a dolomitic hydrated lime having | 


_ the following conclusions appear to be warranted: ; 


h-lime mortars are auto enously healed in the 
per cent of its MgO content converted to Mg(OH)». 1. Hig 
The econd series contained a high- yield, high-c ~calcium _ Presence of of — 


plate lime putty. _ The mortars were adjusted to a flow of 110 © _ 2, The degree of healing under the conditions of test 


per cent 1 hr. after starting the mixing, which had co | is ie Tl eeiel gore hydrated dolo 
q 

tinued for 10 min. The cubes contained water in propor ™ mitic igh- 

anes se; tion to the solids of 19.8 and 22.6 per cent, respectively. 


All cubes were removed from the molds at 24 hr Three 

ubes in each : series were then tested in compression in the — 
manner, completely crushing the “specimens. Five a 


cubes were stored without any loading, while the remain- 
_ der were placed in the testing machine at 24 hr. and 


loaded but the application of load was stopped at the a 


indication | of failure (formation of shear cracks and drop- 
ping back of the load-indicating needle). _ As a result of 


this loading , the cubes were shortened 8.4 per cent on n the pial 
average. They, however, remained whole and could be 
_ handled. Sev en of these cubes are shown in Fig. 1. Allof . 


these cubes w 7 vere then stored in unchanged water for six 
; _ NOTE. — DISCUSSION OF THIS PA PER IS INVITED, either for publica- — 
Address all communications 
A.S.T.M. Headquarters, 260 S. Broad Se. Philadelphia, 
Consulting Specialise on Building Materials, Newark, Ohio. 
2D. A. Abrams, ‘‘Test of a 40-foot Reinforced Concrete Highway r. 
Bridge,”* Proceedings, Am. Testing Mats., Vol. XIII, p. 884 913). 
Herbert J. Gilkey, he Tensile of Portland 
Cement Mixtures,’ , Vol. 29, p. 
O. Anderegg, ‘Some Properties of Mortars in Masonry,” Proceed 
Am. Soc. Testing Mats., Vol. 41, p. 1130 4 
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for Test ng Reciprocating Pack in ngs : 


. = 


A LONG ‘TIME the author 


f fron m left to and the pac king retreats: from the pres 
bai ph. asa pump, the piseon mov cs from right 
gether "The accepted. criteria —rub- 
ber content, tensile st strength, ply: adhesion, and their like ‘in colloquial language, "stubs i its toe.’ This may ‘impose 
‘, have been, at the wo orst, w ‘holly false and misleading, and a ‘much more | severe requirement on ‘the packing, and -* 
at the best, | not proven. The situation is especially should be taken into account in the design testing 
satisfactory at a time when, ow ing to the need for the ‘machine. 
_ of substitutes, the old criteria can no longer be met, and yet Se should not be inferred that all pumps are more severe 
quality adequate to the service must be "maintained some- on their packings than all motors 4 Consider, for i r instance, ‘al 
or other if the industrial machine is not to own single-acting plunger (Fig. 2). . Ifoperated asa motor, 
under a burden of packing failures. packing ‘‘stubs its toe’’; if operated as a pump it docs 
Tn times of flux, it is always best to get a aie ‘not. Perhaps it would be better for the packing if all 
_ principles, and first principles in this case consist in testing motors were of the piston type, and all pumps. of ie 
_ packings under conditions as nearly approaching service plunger type, but this is not always possible. . For one 
as possible. discussion of packing test equipment ‘thing, many are dual-purpose machines; they function as a_ 
would, therefore, appear to” be timely. This is especially pump at tiines and as as a motor at others. ‘This is is true 
3 true in the field of reciprocating packings which have ac- erally of motors w orking against reversible forces such as 
mportance as a result of 1 the mushroomlike A hydraulic jack, is a a motor going» 
poste of pneumatic and hydraulic equipment, and for up, and a a pump coming | down. This is true also of many 
_ which little information along the lines of test equipment _ airplane cylinders, such as the ones that raise the landing — 


been made public. gear. For these, packings have to be capable of acting in 


reciprocating test machine, like any other test ma- both directions. 


chine, ‘should teproduce service closely, but not too. With more complicated setups, it takes some study 


- closely. The fact that it is a test machine and that it is ex- realize just v what the effective pressures are, and in what E q 
pected to give reproducible results imposes speciai require- directions they are acting. Consider the double- -acting 
ments. In general, a test machine should copy service in 
he following particulars: 1000 psi. inlet f pressure, ‘and 800 psi. back pressure. Super 
tt should st packings of kind size as__ficially it might be concluded that packing A is retreating: 


are employed in service. from 1000 psi. pressure, and packing Bis advancing a against 


Mitt 2 Te should employ | the same fluid, at the same tem- i 800 psi. Actually, packing A is retreating from an effective _ 


perature and pressure. pressure of 200 psi. and packing B is idle. However, tap 
= oie: shov‘d move hee: packing in the same direction the space between the packings with the seemingly inno-- 


iy relative to the metal surfaces, or the metal surfaces i in the — cent t leakage detector § shown in Fig. 3 (6) and the original x 
same direction relative to the packing. ‘supposition becomes correct. Also the life of the packings 
last requirement warrants a | digression. Recipro- is ‘shortened to af fraction of what it would have been 


“cating -fluid- -handling 1 machines are energy- converters, under the first set of conditions. Leakage detectors 
which i | is to say that they convert the volume energy of the should not be inserted into testing machines if they de- 
fluid j into mechanical motion, or vice versa. If the former, stroy_ the similarity between the “testing: machine and 
they are motors, in which class are included steam en- service. 


gines, air hoists and hydraulic cylinders. . Ifthe latter, The testing machine s| sh afer from service the 


they at are pumps, used in the generic sense to include also following respects: 
compressors and fluid- -braking devices, such as door 1. It should test only ‘kind of packing at time. 


checks. The ¢ packing requirements for a motor and for a Packings for double- -acting cylinders shou!d be tested in 
Pump are often quite unlike. Consider the -single-a acting ‘two separate single~ acting testing —one for 

piston (Fig. 1). If operated as motor, th the move piston packing, , and one for rod packing. 
NOTE. OF THIS IS INV ‘either for publi- 2. Ie: should test packings under favorable 
cation or for the attention of the author. Address all communications conditions; therefore, not 


A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. 
‘Presented at a mecting of Committee D-11 on Products, 


- 


Cleveland, Ohio, March 4,1942,. 
SS 
plete 


ringer. 


Machines” 
— 
| 
i= 
RY 
a — 
— 
sive 
at 6 —- 
psi, 
368 
578 
368 
ring 
the 
= 
q 
ro ee 
— 
igh- — 
— 
‘ 
4 
q 
— 
q 1.—Single-Acting Piston. Fig. 2 jetector. (6) With leakage 


plished higher 9 speed, if ‘this not ot introduce any 

— More generally i it ‘can be accomplished | by Operate 

ing the is machine continuously whereas Service is 

intermittent. _ Useful information can, » however, be 

gained from occasional shutdowns. 

~The testing machine should not be too costly 

De sign i in a Piston Motor. build and operate. 

In the light of these requirements, it might | be in ot 

of the service equipment it represents, the testing to consider some of the ‘machines that ha have been 1 employ ed 

. machine should be in good alignment, accurate, with to test reciprocating packings. - These machines fall ico 
> smooth metal surfaces, and correct means for ieee: the four general categories: (a) simple motors, (4) simple 

packing ir in place. PUMPS, (©) mixed types, and (d) balanced types. 
= As illustrating four common errors w areun- Simple Motors.—Our laboratory has not made of 

to packings and not under circum-— any machines of this type, but they v would correspond in in 


general outline to Fig. 5. A and B are single-acting motors 
which are € fed with the « operating fluid alternately by a 

cannot be a0 accurate to just 4-way valve. Ci is an irreversible load which 1 ‘might fies 

the right initial pressure when inserted into a space mechanical, as for instance, a rack- and- “pinion operated 


predetermined depth; therefore, the brake drum; electrical, as, instance, a dynamic brake; 


should be replaced by a a threaded nut a arte or fluid, as, for instance, a double- -acting pump ‘pumping 

Floating piston—packings ar are not sufficiently clas- waste through valve. 
tite to withstand the constant battering to which _ Although this is the logical type of testing machine for 7 
ie, they are subjected by a floating piston; - therefore _ packings ‘employ ed on pure motor service, it suffers from : 
aa the piston sh should be integral w with the piston hub. at least on one serious disadvantage: : namely, , there is no 
; Oe Male adapter making too close clearance to ) cylinder direct \ way of f recording packing friction. Friction wou id | 
wall, causing pinching of of V-ring on be: shown by a comparison between the product of Pressure 
retreating stroke. _ and area of the operating cylinders on one hand, and the 
@ Male adapter deep which in conjunction with close _ actual mechanical thrust dev eloped. . The problem is to 
_ Clearance causes excessive pressure to develop on the > measure the latter. - It can be done but necessitates — 
the liquid a frictionless hydraulic capsule in the line of the thrust, ot 


a ‘some equivalent method, such as suspending part C froma 
platform scale. Either arrangement adds considerably to 


the ‘complexity and cost. 
Ow CB) Simple Pumps. —Chan ge brake C to an electric a 


low long a ees vill work under needlessly or steam cylinder, and substitute simple ¢ check valves for — 


afavorable conditions may be of academic but not of the 4-way valve, and the apparatus becomes a pair of - 


actica interest. single- acting: pumps. use of a pump to ‘test pump 
_ Since a testing machine i used over an and Over again, packings is, of | ‘course, nothing new. lictle motor- 


it be designed with a a view to ready disassembly. driven single-acting piston pump ado 


: A packing i in service may be crimped or spun into place— " mestic water-supply system has done yeoman service in ri 


in a testing machine it ‘should be held with asec’ _~iéBy our laboratory as a testing machine for cups on oil service. 


the same token, the metal surfaces should be capable of _ As in the former case, _ the chief difficulty is its incapacity — 


teady replacement when they become worn or scored. “for giving a friction reading. 
4. Facilities should be provided for the continuous ogi i. (c) Mixed Types. —The simplicity of operating against — 


and measurement of leakage. _a reversible load has led toa large number of machines in 


Facilities should be provided for the which the packing is alternately a motor- -packing anda 


measurement of packing friction. _pump- packing. If the packing is employ ed in this manner 


Pay 


testir 


cylin 
«Oil fi 
tions 
_locat 


a a 6. Motion should be uniform, even if motion in service ~*~. at 
in serv ice, there is nothing illogical about this. The 


_ is irregular or harmonic. This follows from the fact that hydraulic jack in Fig. 6, if fed oil or water by a 3-way 


friction can be measured only under conditions of uniform — valve, will raise and low er the weight at a uniform speed. 
area times inlet pressure is greater - than the weight 
7. The test t should, if possible, be e accelerated, in the by thie amenine of the packing friction; | coming down, the 
interests of getting an early answer. This can be oa. : product of ram area and catiet pressure is is less than the 


veight by thes same amount. je By using tw: wocy vlinders 
3 


Throttle 


Cylinders. 
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* 
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be usefully employ ved. minor of this the equiv alent. _of two separate pist 
method of loading i is the cumbersome equipment required. _ Vantage of this arrangement is is. that it 
A landing gear cylinder may be - capable of lifting 6000 Ib. to tell from which packing the leak is phd 


‘This is equivalent to quite a a sizable chunk of pig iron seen serious objection to both this and the preceding arrange- 


‘The most important advance in n this t type of test has been — ment is the use of double-s -acting cylinders, with two sizes 
CS ‘the use of one cylinder to oppose | another of exactly the of packing under test simultaneously, and a friction read- we 
same type. To ‘the best of my knowledge, this form of i ing which i isa composite of ofboth, 

‘testing originated with Harold Adams" of the an effort to get away y from the disadvantages « ofthe 
Douglas Aircraft Co. In Fig. 7 a ‘pair of double- acting preceding methods and at the same time to simplify 
cylinders are made to oppose oe another through t the cheapen the apparatus, our laboratory developed the ma- 
medium of an intervening jack s shaft running in bearings. a chine shown in Fig. 8. it is seen to consist of a simple 

Oil from a suitable gear pump is fed alternately to connec- a honed cylinder made from seamless” tubing, readily re- 


tions A and B through the medium of a 4-way valve > -placeable, with : standard flange fittings at the ends, drilled | 


whose reversals can be conveniently controlled by stops for connections ithin this cy linder float two pistons on 
ect 
 Jocated on the jack shaft. While oil is admitted at one a common piston rod. the er cross-section shown, the 


connection it escapes | from the other through a throttle pistons are designed to” "accommodate aircraft pack-— 
- valve. % By eliminating any accumulator from the system, = ings, but other pistons can be readily substituted. _ We 


the pistons are driven at a definite speed corresponding to _ have, for instance, constructed pistons to _ accommodate f 


4 


the full ‘pump discharge and the discharge pressure can be ordinary square-s section, rings, 1 round- rings, 45 -deg. 


closely controlled by the setting of the throttle valve. cones, and cup packings. This: affords an excellent Oppor- 

_ The inlet pressure will exceed this value by a differential tunity to compare these various types under identical con- 

which, , multiplied by the piston area, will exactly equal the ditions. _ The pistons are driven by oil admitted alter- i 


“combined friction of the four packings. While this is nately to each end and “simultaneously discharged from 


and D can be joined to a suitable other ¢ end through a throttle-valve, control of theoil 
a atmospheric “surge tank, or left open and facing down- flow being effected by a a solenoid-operated 4-way valve, 
ward to serve as leakage | collectors - One problem i in con- a the switch for which is actuated by limit stops on "the 
ng all pack- Beco tod. _ Access 1 to the rod is obtained by openings — 


if 


“ings lined up with the jack shaft. 
By employing the arrangement shown in “Fig the is up by the two indicated. 
entire tes’ test can be conducted within a single cylinder. The Figure 9 shows this machine setup for operation. 
_ 4eway valve connections are made to the opposite ends. rod operating the solenoid switches is in the Seiagroend 


The effect of the leakage port is to break into valves the the cylinders serve t 
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Mechine 
for Piston Packing. 
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: “Temperature. Valve 
Regu/ator 
Relief Valve fo Regulate Supply of Oi! to 4 Way Discharge Woter a 
Arh The iping an of operation are essen 
q the sam same as before. _ Various sizes and types of rod pack- 


10.—Piping Design for 9. ‘The inboard bearings behind packings are slotted to 
ga a pumping action. With» 


system of any air at the beginning of the test. The pres- either of these machines it is possible to complete ‘100,- 


sure ‘gages alternate continuously between inlet and dis- 000 cy ycles in less than a week. This represents a good 


¥ charge pressures, thereby providing a continuous and sen- many years in n the life of aircraft packings, oe 


- Sitive indication of the combined friction of the two simi- does : not constitute much of a acceleration in the case 


lar packings. The thermometers are to insure that the packings for machine-tool service. 
thermostatically controlled oil-coolers are working prop- _ Larger r models of both machines have been built to te 
erly. Th le piping diagram is shown in Fig. 10. | Particular pneumatic packings i in the form of either cups or U- pack- 
attention is called to the valves. 3 and 4. By closing ings up to 4 in. ind diameter. _ The motive power is com: 
iv valves 1 and 3 and opening 4 the cylinder is left stationary pressed air from the factory lines. os n the case of the rod 
for any desired ‘period under full ull pressure at both ends. On packing machine, it is not ‘possible | to collect the e escaping — 
. closing valve 4 and opening 1, motion resumes. It is . oo idea of the leakage can, however, be obtained by 
os to observe the friction necessary to break certain valving: off one end , admitting air to the other and ob 
ie tun,” free after they have had an opportunity to grow ‘serving 1 the drift. In the case of the piston machine, the 
a fast to the cylinder wall. Attention is also called to the central ; area is not ¢ open to the atmosphere but is tapped | 
_ overhead tank, ‘By stopping the pump, both cy linders 2 are for a connection to an air meter, which gives a continuous a 
put under a low static head, permitting observation of leakage reading. This necessitates a a relocation of the 
leakage under these conditions. W hen we started testing solenoid limit stops, which are located in the 
~ we had the oil tank on the floor and the oil-filter on the ends. This machine has lent itself admirably to a study 
pump inlet, and we wondered where all the air kept coming of lubricating systems for air-cylinders—a factor 1 which % 


& from. Of course it came through the pump shaft seal a profound effect on packing service. There appears 


-ecause of the vacuum at that point. - Elevating: the tank to be no reason w why the same or similar machines should 
; a4 and putting ¢ the | filter on the discharge « eliminated that. not be used to explore the field of steam- and water pack- » 

Attention | is also called to the throttle valve on the line in 
_ leading to the pilot valve. This controls the rate o of — i on Types. —One trouble with all the machines — 


reversal a and éliminates disastrous oil- hammer effects. heretofore described is that they, ‘waste power. With 


By adjustment of the thermostatic control, the oil may be light e equipment, this is not so. important, although the ~ 
allowed to warm up to any desired 1 degree; id Rodecsenphin rea- operation of the aircraft piston tester requires 2 hp. all of 


w shich reappears as heat in the oil. — With heav y equip- 


pressor and suitable apparatus, a switch ro re- ‘ment, power becomes a serious factor. For instance, 


oil could easily be effected. would hesitate to install hp. motor just to find how 
: This of course, tests only ‘piston packings function an oil-v vell pump. 
ig. pose, a balanced tester is most useful. 
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igure 12 shows somewhi hat 
a machine that was as actually employe ed for 
resting oil-well packings. The piston is indi-— 
cay in this illustration as a simple one with — 
4 simple cup, but the principle is the same. | 
Into the space between the pistons the fluid 
(in this case kerosine at several 
pounds pressure) is ; injected. ek Drive is by a 
motor and CrOss- -head, which need only be 
strong enough overcome frictic on sin ce 
the pressure forces balance each other out 
Cooling i is by an external jacket, not shown 
packings are ‘tequired to advance against Fig. 14, Rod Packings. — 
pressure on one stroke, which is not unfair 
in this instance, because it is what they do i inservice. Dis- A similar machine for a rod packings i is shown . 4 
a advantages are, of course, the absence of any way of deter- Figs. 13 and 14. _ Although lacking the ‘refinements of the | 
mining friction, and the use of a harmonic rather than a seif- propelled aircraft ty pe of machine, it is running - 
uniform motion. Substituting a light fluid drive for the Rr. a day and giving useful information on the endurance 
— 
cross- ad would latter, and the of b braided and Chevron for high- pressure water 
s for high- temperature steat 


the packing i in the fluid motor. 


gn aS sary to fabricate the chute, po stressed the specification 
. AN EXCELLENT codes of some 150 A.S T. sé requirements for this. This is a field where nylon is | 
members, guests, , and others in the Philadelphia area ue playing such an important role. In conclusion he stressed 
two very worth- while informal talks on the subjects of the contribution of the textile industry to our Victory 
“textiles and rubber, followed by a sound color movie en- Program stating his belief that a very honest effort is being 
titled * ‘Unfinished Rainbows,” ¢ which told the story of - made by the entire industry, to do all that i it possibly can. — 


aluminum, and at the close of the s session enjoy oyed beer, A very high | percentage of mills are working full time on — 


at the Engineers’ Ciub on April 30 was well received. Interesting phases of the development of rubber, 
Prof. R. S. of the Philadelphia how the industry was established, problems of collecting 
Batic s School » gave an interesting discussion on textiles _ latex, and such information formed t the introduction « of | fr. 
and the effect of the present war ‘situation on various O. Hayden's discussion. He is Assistant Manager, 
branches of the industry. _ His opening remarks pertained | Rubber Chemicals Division, E. I. du Pont de Nemours 
the Philadelphia situation, where he stressed the. facili- & Co. » and Chairman A. S. .T. M. Committee Derr on 
for doing specialty work and some of the 
t and s antities 
can be obtained such sources as 
of our marines, ‘sailors, pi he guayule, Brazil, and related locations, each of 
phasized the tremendous quantities of wool needed and w hich, however, will add something to what we will have. 
the effects. of this on civilian supply. ES In the course of his — to use. His talk was made more interesting by passing 
discussion, Prof. Cox decried the use of the word “sub- | through the audience samples of various types « of rubber— hte on 
 Stitute’” in the sense of implyi ing an inferior product, — guayule, the type made by Indians in Brazil, and other 
pointing out chat in many “cases the ‘materials w which products including camel back (we understand all samples 


developed for u use are quite satisfactory ; and sometimes were safely returned to. Mr. Hayden!). He referred 


2 / Superior to to the he original. In the development of rayon, for some of the schemes which have been offered to allevi iate 
example, | cotton, wool, a 


od silk were not replaced to any the present situation and mentioned a | jolting ride he had bee 
great extent, but the material developed its own market had in a car with wooden tires. Inconclusion, Mr. Hayden 
is now, of course, in tremendous demand. He le gav gave some figures ‘released through | Government sources 


some interesting informa ation about arachutes, some showing - the tremendous shortage there would be in 194 


Fig. 13. esting Machine — 
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A 
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— 
the 


Alexander Foster, Jr., Vice-President, Warner Co Was 
Technical Chairman of the meeting. Refreshments. ‘were 
served through the courtesy of L. H. Winkler, Bethlehem HAS BEEN indicated a gre many ‘indie 
Steel Co., Inc., and F. G. -Tatnall, Baldwin Southwark organization: in the A.S.T. M. 


Division, The Baldwin Locomotive Works, and Chairman membership are rendering important service in many | dif. 


| of the > Philadelphia ‘District Committee. Other local ferent capacities in ‘connection with the present emergency, 
} k members of the District Committee who assisted i in various Some indication of this situation is given by the large num-— 
phases of the meeting included Tinius Olsen, 2d, of of companies ; in AS.T.1 have | the 
Vv Vogdes, Jr. ‘aod A. O. Schaefer. coveted ‘Navy Department Award for outstanding 
service. A list of the companies who are affiliated with 


_--AS.T.M. and who have received the Award follows. 


For the most part the organizations are so-called company 
tial List o Emergency Alternate. oa sustaining members although in a few cases the com- 


pany is represented through memberships held by indivi- 
Federal | Specifications = duals. This list covers awards made from August 


f 


“ae 

LARGE “NuMBER of of Emergency . “Alternate April, 1942. 
Specifications have been n received at | A.S.T.M. 

and in line with the ‘policy of announcing 


Co. of America, New Kensington, Pa. 
ae brief description of the particular i item. < However, because _ American Car & Foundry Co., Wilmington, Del. 
the ‘number seceived it in past few weeks i is very Locomotive Co., Schenectady, N. 
bees merican Steel Foundries, Inc., Chicago, IIl.; 
Indiana Harbor, Ind., plant. 
Iron Works Corp., Maine 
Bausch & Lomb Optical Co., Rochester, N. 
4 Aircraft Corp., Buffalo, 
Partial List of Emergency Aleernate Federal Speci cations Bridgeport Brass Co. , Bridgeport, 
Brown & Sharpe Manufacturing Co., Providence, R. 
Description Edward G. Budd Manufacturing Co. , Philadelphia, Pa. 
“Felt; Coal- Tar Saturated, (for) Roofing, and Water -  Carnegic- Illinois Steel Co., Homestead, Pa. 
em wr Building. Ty _ Chase Brass & Copper Co., Inc., W aterbury, Conn. 
fire; B-TYPE Cincinnati Milling Machine Co., Cincinnati, Ohio 
© m4 5, ,000-Vole Service) (supersedes E-J-C- 103, Crucible Steel Co. of America, Harrison, N. i Midland Plant, Midland, 
Neville ation, Pittsburgh, Pa 
dated January 2 24, 1942) I. du Pont de Nemours and Co., Inc., 
= Bronze Castings (supersedes E- E-QQ-B-69la, dated Sep Bleceric Boat Co., Groton, Conn. 
rember 16,1941) = Electric Storage Battery Co., Philadelphia, 
Fencing; Chain- Link or (supersedes E-RR- Erie Forge Co.,Erie,Pae 
mF 191, dated 2, 1941) Fisher Body Division, General Motors Corp., Detroit, Mich. 
3 91, dated June Ford Instrument Co., Long Island City, N. Y. 
Tableware; Silver-Plated -RR-T-5la, The Fulton Sylphon Co., Knoxville, Tenn. 
é dated November 8, 1942) _Heppenstall Co., Pittsburgh, 
Sealer, Floor; Varnish-Type (for wood and Cork) International Nickel Co., Huntington, w. a. 


W- B-616 and Outlet- “Fittings, Floor; (for) Steel- — 


P. R. Mallory & ‘Co. , Inc., Indianapolis, Ind. 
sedes E-W-B-616, dated February 27, 1942) The McKay Co., 
Cable and Conduit E- -Mesta Machine Co., Pittsburgh, 
February 27, 1942) Midvale Co., Nicetown, Philadelphia, Pa. 
Printing Press and Manufacturing Co., Chicago, 
Bodies; Monsanto Chemical Co., St. Louis, Mo.; ‘Anniston, Ala. 


or ‘Zinc Coated with and “Accessories (for santo, Tenn. 
Shore Use) (supersedes E-W-O-806, dated February 27, , Mueller Brass Co., Port Huron, Mich 
1942) National Cash Register Co., Dayton, Ohio 


National Forge and Ordnance Co., Itvi ine, Pa. 
‘Unions Brass or Bronze, 250-Pound d (supersedes E E-W W- New York Air Brake Co., Watertown, N. Y. 


-516, dated November 29, 1941) York Shipbuilding Corp., Camden, N.J 
Unions; Malleable-Iron or ‘Steel, 2 250-Pound (super- News port News Shipbuilding and Dry Dock New 


ww. v. 536 Unions; Malleable- Steel, 300-Pound Permold Works, The, Cleveland, 


= 


R.C. A. Manufacturing Ca Co., Camden, N 


V-76b Valves, Gate; 1s Pound, ‘Threaded and Flanged Chor be 


.E 
— 3 Use) Standard Steel W orks, Division of the Dailbecia —— 


Floor, Rubber Wyckoff Drawn Steel Co., , Pittsburgh, Pa. 
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‘Sensitivity in Radium Radio 


ation of the emulsi esents serious 


surrounded by « ‘copper - shot or masks so as to re- 


(gto 6in. thick, notes semble c continuous are of this type. w 
with aircraft ¢ castings 


1 and i is back scattered and rescattered, but for- 


scatter is not excessive. general, 600-kv. radiog- 


or for the attention of the author. Address all communications to 
3 STM. Headquarters, 260 S. Broad St., Philadelphia, Pa. this group. A thick back lead screen is essential to ig 


1 The substance of this article formed the second part of an address en- greatly back scatter from behind the film. | Pike A 


NOTE. _DISCUSSION OF THIS PAPER ISINVITED, cither for publica- with lead intensifying screens is ‘satisfactory for 


titled “Two Recent Advances in the Technique of Industrial Radiog In the third ‘group of belly blocked” 


raphy” delivered to Committee E-7 on Radiography at 1941, 
meeting. The first part of this address, entitled "A Study o Secondary 
in Relatien to the Radiography of Aircraft Castings, 


pears in the March, 1942, ASTM Butter, p. 27. clause ae “casting undercuts into the i image of thick sections $ remote 
Physicist, National Research Laboratory, Ottawa, Ontr., Canada. m the film, and cher b events a sens tive examina- 
3 Castings of brass, bronze, zinc, etc., may be regarded ‘as similar coy prevents i 
taphy is the most reliable method of | examining this 
Posiation group of castings. If X- rays are used, they must be 
Boss filtered to approximate monochromatic beam of © 
10% Slot--fX hard rays. This is necessary | because the ‘‘soft’” X-rays 
2% Slot-4--- that contribute nothing to the image of defects in thick 
sections penetrate thin sections and are converted to in- 


forward transmitted scatter. In any case, a thick 


vi 


Densities Obtained 
Adding Measured 
Densities of Front 
—and Bc-k Emulsion 


ob Emulsion 7 Measured Densities 
- Emu/sion 


tog E Exposure, roentgens 
2.—Blackening for Noscreen Film Exposed 
Gamma Rays, New Kodalk Developer. 


=”, 


graphy of Casting ate 
| 
— 
itable radiographic proc d on the degree The second group of 
m thin cectiane aft in Th 
4 
} 
— 
‘ 
| 
of Radium over X-rays for Badly Blocked 
= Fig. 1. Superiority of Radium 


We The li limit to the that can ed ine 
ov iewing ng box is not set r by the available | pow rer of bulb, ba 
7 two other factors. One factor is glare. When a large 

- film area is viewed at one ‘time, light passing ig through low- 

density portions = ents satisfactory in ispection of high- 
density portions. — _ Hence i it is necessary to reduce the area 
he. of the viewing box until only the dense. ‘portions of t the 


= are illuminated. The other factor is radiant heat. 


addition to discomforting the inspector, excessive heat in 
the form of infrared radiation w ill destroy the e radiograph, : 


The cheapest and most convenient way of § getting a high 

- to-heat ratio and high brightness i is a using Photo. | 

| 

4 Polished metals reflect about 95 per ‘cent of infrared 
Filme tivity radiation and 85 per cent of the visible. White paint 
eal -« ‘reflects about 8 per cent of the infrared radiation and § 


per cent of the visible. ~ Hence, for all viewing boxes 


t 


" white paint is preferable to metal reflectors. For high in 

é ‘a tensity viewing boxes, it is necessary to filter the light or 
to limit | the time of viewing toa few seconds. 


0% 5% 2% 1% \ HE Seemann has described a high- 


a Film ex i to Der snsit 2.0. Sen 

i po! o Density 

Stee! ‘Block 3 Two other useful ‘designs of high intensity, small area. 


viewing lamp are shown in Fig.5. 


_ These lamps are satisfactory for view wing 1g films up to 1] iy 


density o of 5.0. The high c contrast present in n Noscreen 
film above density 5. o cannot be used directly, but it ‘is 


ar im: 


steel casting * w as in such. position Hert Seemann, “Trends in the of Industrial Radi- 


that forward transmitted s. scatter from a a '/si in. thick dome 


obscured the image of a 1 in. thick boss. . The. X-ray pic- Fe or 


tures are obviously unsatisfactory. radium picture Trocing 
exposed to a film density of 1.0 is better, but it canbe very y 
greatly i improve ed 
Figure 2 shows the characteristic blackening curve of 
tim te for radium m rays. The outstanding | feature 


_ of this curve ist that the emulsion contrast increases naa 
tinuously up to a film density of over 5.0, and is ma main- 


tained to densities of Over Io. 0. Therefore, a great im- 


Background 


_Rheostat 


available with Noscreen film at high densities with the . 
type of viewing box. is necessary to use the 


conditions essential 


This nil be blocked to a group 1 casting, or in- 


‘Fig. 5. —High- and Desk Lam 
> 
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contract Fig. 4.—Radiographic Viewing Box. Th 
— sented to Committee E-7 on Radiography in 1940.° Fe || 
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one time. Int two film techniques, the two. portions of 
images" have to be viewed separately and fitted to- 
. ¥ gether in a mental picture or the films have to be cut to fit. 
For very large castings, , by c combining the film 
three-lead screen cen technique with the stripping process, one 
= radium exposure can be used to inspect an enormous range 
of metal thickness. | In one group ¢ of 4ooo-lb. castings this 
method was used to inspect a range 2 to g in. at 
ee The thickness range 9 to 7 in. was inspected 
two films superimposed; the range from. 7 to § in. with — 
either single film; the range from 5 to 2 in. with a — 
“emulsion on a stripped film. This s method was particu- 
— darly helpful because changing cassettes involve ed a a ‘ong 
journey to the location of the castings. 
The same advai antage of a single ¢ exposure is useful w yhen 
ganized that the 


qj 


Im Stripping Tank. Tikely any considerable increase in sensitivity of 


adium radiography will be provided by future ncreases 

"~practice in these cases is either to attempt to inc all 

sections in one film, or to use two films. The one radio 


graph is bad because the thick areas are relativ ely ‘code speed can be De expected, but the pearaeaaee of Noscreon rer 


has s almost the limit of a an photochemical 
radiographs 1 may be produced either sepa-_ ny 


rately using one and one long exposure, as in X- ray Wh 


curve” ‘Cig. Tn the density range 


D=0.15 to D= 15 ‘the blackening of Noscreen film is 
thin section occupies only a small area of one film. Also 
approximately a linear function of exposure. This means 


while the processes of loading multiple film cassettes and ; 
that the number of grains affected by a small amount t of © 

of viewing two films on top of each other are satisfactory, pets PEAY in ee 
ae X-ray energy is , almost constant over this ra range. be 


J 
they are rather cumbersome.” (One way of slope of this exposure: density curve K is an of 


expense” of two double- “coated films would he to use the speed of the film. The linea ar relation fixes the emul- a 


cheaper single- films face to face with lead foil be- Gm density. changes j in proc- 


essing ¢ or preparation of the emulsion cannot increase the 


deal with this problem of small areas of density 
contrast atag given density bey rond that of “the ‘linear 
greater than 5-0, experiments were made in stripping the 


emulsion from one side of the film, and thereby reducing" any as 
the density to half. cold the gradient of the characteristic blackening or density— 
applied locally were tried, but the pr process was too slow curve; i.e. sD/ : 
a completely ‘satisfactory way of localized film m stripping Xo. 434 


_ Figure 6 illustrates the * “stripping ta tank.’ “git It is a * Strictly y is a constant of the emulsion defined by che gradient in ee 


legs, fein, place glass straight line part of the H and O blacken'ng curve. For radiographic 


bottom. Under the glass, a viewing box is built in and a 
4 ‘tank is filled with water to a depth of 2 in. . and the -_ ie 
aps of the v iewing box warm the water to about: , 
ian Practice, suitable films are taken from | the | gece. | 


1 


1: 


‘Ss 
cleanly and carefully re remov from 


interpretation of the radiographic images. Th particular, Dens 
the complete i images of that continue from a thick 
n can be viewed at 
halving the exposure. time for a given sensitivity. 


— 
4 
if 
a 
4 
| 


The conception that radium j isa seful i inspection 
toa relation between D and E and so we may was long a ago shown 
write for this be completely without { foundation; it must now be aban. | 
ere doned.? The combination of the stripping method, high 
e 6 D/ bE = “intensity, viewing, and a film that achieves the limiting 
emulsion contrast, provides an inspection method of great 
oe range and adequate sensitivity even for sections of a cast. 
ing as thin as yi in. For all “badly blocked’ castings 


For the “Li ar emulsion” | “exact! e to densiey 
- y q radium radiography is the most suitable method of ex- 


b I ve a roun af 
3% thae at density 1.0 abo the 2 ickgro' amination. 

= 2.30; at ensity 20,7 = 4. 61; at ensity 


y= 6.91, and so on. The close approach of Noscreen 


film to this ‘contrast is shown by the table on Fig. 2. By The secondary | of light acs by the: A 
ra using a film density of say 3. -15, we can achieve more than _ falling on the second emulsion can be neglected. The ‘break in the curve 2 
five times the contrast ava ailable at a density of « 0.65. eo Be. Fig. 1 is due to this effect. For a study of the relation of contrast to a 
angle of incidence, see J. E. de Graaf, “‘Zur Densitometrie von Réntgen- 


filmen und ihrer Normung,”” Zeitschrift fir wissenschaftliche ¢ Photographie, 


the the contrast is halved. half. the contrast at -Photophysik und Photochemic, July, 1938, p.147: 


: oe ay 9 J. T. Norton and A. Ziegler, * ‘Sensitivity of Gamma-Ray Method of af 
density 6.0 is. still “much greater than the full con- Ra iography,” Transactions, Am. Soc. Metals, Vol. 22, March, 1934, pp. 


(trast at densityo7. 211-288. 
“& oincic lence the 


Its pt Use in 1g the Appearan 
Materials"? held at the Washington Spring Meeting | ‘fe 
(March 5 1941) of the American Society for ‘Testing reflectance of g 
Materials, H. Sawyer, Research Division Head, 5 coefficient t per unit thickness. 
Krebs Pigment and Color Corp. presented a ‘paper on 
Power and Opacity” in which he described the Mills reported ¢ on the work of S of Smith* and and 
work of Bruce,? Kubelka and Munk,‘ and Mills® in this s have t the 
. In the discussion that followed, D. B. Judd, Physi- 
Se cist” at the National Bureau of Standards, remarked that . 
although these investigators obtained the same general 
results, the equations they developed for relating reflect- ow 
ance, contrast ratio, and film thickness seem very different, “TS * 
oe: spite of the fact that the basic conditions assumed are a appears t to cake author that ‘this latter equation is but 
very similar. . He further stated that ‘ "; ‘some mathemati- Ee a special ca case of the general Kubelka-Munk equation, that 


ec n ought to take... these equations . . . and see w why is, that in which R’, the reflectance of the background, is 


cannot be thrown into exact coincidence. if R’ Kubelka-Munk equation is zero, we 
The derivation indicates a rationalization of have: 


\ 


presents. reflectance of th 


a material of zero reflectance.) Steele’ 
ec this case of the general. Kubelka-Munk equa 


NOTE. —DISCUSSION OF OF THIS PAPER Is INV ITED, for 
to A.S.T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. i ee In “1926 Bruce* presented a theoretical equation, de- 
__ } Chemist, Color Laboratory, Monsanto Co., Plastics Divi- veloped from an earlier theory of Stokes,* relating the 
issued as separate publication. T. Smith, Transactions, Optical Soc. (London), Vol. 33, p. 150 (1931). 
Bruce, Technical Paper 306, Nat. Bureau Standards (1926). ™L. Am , Revue d'Optique, Vol. 16, No. 3, March, 1937, pp. 81-85. 
P. Kubelka and F. Munk, Leitschrifs fiir technische Physik, Vol. tecie, Paper Trade Journal, Vol. 100, Jo. 12, pp. 37-42 (1935). 
P 593 (1931). * Sir G. G. Stokes, Papers, Vol. 4, p. 145 


Journal, 08, Chemists Assn., Vol. 23, p. 245 (1862). 
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7 th 
in 

ti 
monochromatic reflectivity an 

a 


may be equated to transmission, 
Bouguer’s (or Lambert's) law, these expressions indicate 


the functional relationships ¢ existing between these con- 
The indicated rel: ationship between the constant and. 
a om representing J b by so that, without violating: the 
proportionality of m and x x, or the equality of K and 


= = contra 


reflect: ance Sof black background, 


oa 


that 1e reflectance and transmission 
of m gl ass plates of equal thic kness would be rep 
"proper terms in the bie Munk equation (Eq. 1), we 
om for the case in w hich the film i: is backed by a bla ac ke 


materi: il of reflectance Ry, 


b are Constants w hich bear a functional rel: a-— 


to the, fraction of light reflected by trans- 
mitted through | each Bruce 


ich This expression may be — by expanding at 


2m 1)- R — a — 4) 


total li from the wou 
div iding both numerator and denominator of this fe 


of rellectance and all 


-tepresented by + 1 by th term be" have: 
Rr ior by the (a? we hav 


in deter ast ratio, wegoing 
=: dete termining contrast ratic — Eq. the f . —— oing from which, in n turn, by performing th the in indi ca 1 division, 


tion is. is a special case of the general Kubelka-Munk equa- 4 + = 
, that is, that which the reflectance of the back- 
‘ground of the pile of m giass plates is is zero. The Stokes’ 


equation for Ro may be simplified : 


‘remainder n may be simplified rie 


‘The structural ‘similarity of this last expression to Eqs. 

is immediately , particularly Ww hen Eq. 21 “bm 
written in the form 


On chis basi, 7 mis equal to x, 19 is then numerator in Bruce's equa- 
‘ties for contrast ratio. o. The derivation of the correspond- 
ing denominator (the reflectance of the film when backed 
1a by a white material of reflectance Rw) is directly analo- lo 


gous, Rw being substituted for Ry. 
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INCE THE civilization 


been by an insatiable ‘curiosity Instinc- microscope, to see ‘objects 50 to 100 
tively a child desires to break =p 5 his mechanical 1 toy iN smaller than this limit and still research goes on. Addi- 


- order t to see for himself Ww hat really makes it run. A sign — tional improvements in the ‘technique of seeing \ Ww vill surely 


‘investigate. \ strange phenomenon, a cross- -word ord puzzle, Little did Oersted dream, when he first observed the 


or a new gadget carefully sealed and enclosed 
ae or a new ga get carefu y sealed an enclosed, presents tO interaction of an electric current and a a magnetic field, that 


ther mind a challenge a and invitation t bit of original fact so easily taught freshmen by means of the 1 three 


research. In fact, can be truly said that human prog- finger rule, Fig. w ould i in n the 1900" the bs basis for 
results from the desire to obtain, in spite research ther spectrograph, thee cyclo- 


and early failures, the answers to the questions, w here? 


the betatron, the iconoscope, or the electron micro- 
w hen? how 2w hy? and w hat? ‘ed ae we * scope. Nor did we realize, when we first studied physics, 


our five senses, cert ainly one the most useful has that this rule might later be used t to explain: any device 


been the ability to see. “One look through Galileo's tele- more complicated than a ‘motor or a generator. 


= 
Scope here was born: a desire to see more clearly t things Sir J. J. Thomson first prove oved the existence of the elec. 


| 
at greater and greater distances. No longer was Man con- tron late in the last century; ; de Broglie in 1924 showed — 


tent to observe the beauties of the night sky with the un- that it behaved as if it w ere accompanied — “by waves; 


aided cy e; thes desire And vasdacgar ‘of these | heavenly bodies, a Schrédinge r contributed much to a better understanding 
_and thus to know their secrets, became a tremendous driv- of i its nature; and Busch i in 1926 s showed that a stream of 


force. First one limit of “perfection i in the art ‘electrons upon passing ‘through the magnetic field of a 


of constructing telescopes and chen another » was reached — solenoid could be focused in- much the same way that ai 
a world is anxiously awaiting first 
nd passed; now the world 1 is anxiously awaiting he first — beam of light is focused by a 1 reading | glass. _ The electron” 


results from the giant 2oo-in. instrument at Me. Palomar. and the field of electron optics were thus created. 
ore 


One look through Leeuwenhoek's crude microscope combination of these lenses by Knoll a ind 


Shes of minute dimensions and there w as born a a 


ish to see clearly objects of fantastic smallness. ‘Again In 1940, | R. A. delivered to our laboratory the 4 
chi allenge t had been 1 presented and this cl challenge grew t to first electron microscope commercially. built in this 
bea 1 demand; this demand for more perfect i instruments re- country. | With it, during: the first year of its - operation, 


= d 
sulted in research, which in turn caused the original desire — some 4000 successful electron micrographs \ w were made. ; 
_ to become even more impelling. — . Until recently, how ever, a Many objects commonly used were really ° “‘seen”’ 


ultimate in this direction appeared to have e been; first time; many prov ed and some disprov ed: 

NOTE —DISCUSSION OF THIS PAPER IS INVITED, either for p publi. '€w points of view were created in the minds of scientists” 


cation or for the attention of the author. Address all communications eal studyi rang these photographs; in m: any Cases structural de- e 
_AS-T.M. Headquarters, 260 S. Broad St., Philadelphia, Pa. == seals as small as 40 A were revealed; important discoveries 
Some of the material in this paper was presented as an address. before 
the annual meeting of the American Society for Testing Materials, in havea already been made i Msny fields of science. ae. . In spite 
Chicago, Ill., June 26,1941. the vast multitude of wonderful achiev vements of this 
Research Laboratories, American Cy anamid Co. Seamt 


ane re age, this instrument, the result of the combined efforts of j § 


1 as one 


many indivi iduals, must om ainly be looked upon as one of 


___ Frequently, one is Pe the reason for the change f from 
light to electrons. _ The answer is simple, ‘and is founded 


— MAGNETIC FIELD 


| 


ELECTRON LENS 
BUSCH 


we 
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4 entirely to detect the presence of these | objects. 


length « of the’ Water waves Is too to rev eal 


"These phenomena are diffr: action n effec ts and result from 


the inherent wave nature of the medium used for our 
(visible) servations. Unfortunately, their exact counterparts may 


found w hen light w aves are used; hence, the limitation 
referred to above. In order to see small objects clearly, we 


ave resolvi ying power sufficient to reve: eal clearly their a 


musth h 


Pes ape, size, and structure; we must know w w we sorhoed are 


is to thou one 
very y student of optics is taught that each point in 
_ - object is portrayed by an optical instrument as a diffract action 
disk, the diameter of this disk being a function of the wave 
0.0015 microns 


ength of the light used and the geometry of the lenses of 
Fig. 3.—AC ‘omparison of Resolving Powers of the Optical an 


the i instrument »hoto rraph of a star, which to all in- 


upper diagram shows the diffraction pases produce optically by tents is a single point, appears upon enlargement to be a 
single particle, by two particles just reso ved, and by two particles com- “round disk surrounded by alternately dark and light rings; 


Pas! pletely resolved. The lower diagram indicates that with particles sepa- this shape. and these 1 rings ‘result - from om the diffraction ef- 
rated the same distance the diffraction patterns produced by electrons are a : 
fects referred to abov leigh | showed that an 


“electrons ~ N A 02 4 = 


negligible in size because of the extremely small electronic wave length. tions siya 
Two particles only 0.0015 # apart are theoretically resolvable by py the: system could j just resolve two 9 such points when the "were 


separated by a distance such that the center of the diffrac- 
tion disk of one just coincided with the firse dark ring 


upon i necessity for obtaining a higher degree of resolv - (diffraction minimum) of. the other, as in Fi ig. a he This 


ing power bey ond the farthest limit possible using light, = of the theoretical resolving power is expressed fo for the — 


. this limit it being imposed by the w ave nature of light itself. case of a microscope in Abbé's cl; s classical formula :* — 


In his attempts to understand the nature and behavior 
light, Huy gens: found i ‘it convenient to study the waves 22 1.220 


produced upon the canals of Holland by a a passing boa using 


similar study may be useful at this point. 


= * pri oe the shore, as shown in | alla bos _ Assume ible blue-green light (A = 0.5 #) and an oil immersion ob- 
rf that a large object, say a portion of a sea wall about 50 ft. aio (N. A. = 1.38 it is clear that two points in the 


long, exists: just off shore. As seen from above, there 3 
. § object being observed or two small objects can just be seen” 
as two w hen the distance betw cen their centers 1s equal to 


_Abbé’s slimit, orequalto 


where no waves we could, from our va- 
tions of the disturbed \ wave fronts slows, deduce the fact 
that an object was present in ‘the path of the waves; 
fact, the length of the object could be ascertained. 


"Suppose further that two such w all sections were ; sepa- objects we must 


“rated by many y feet. We would know readily that ¢ cither decrease or increase N.A. Remembering, how- 
and we could determine their separation. If, ev er, that N. A. = usin where yu is the refractive index 


however, this separ: Ut1Ot on were smaller than a certain criti- of the medium between the object and the ¢ objective 167% for 


cal amount, which is a function of the distance between _ wood oil = 1.55) and @ is the angle | between | ‘the 


r 
the crests of successive waves, We W ould know that some central r ray + from t the object aad the outer ray y caught by ‘the 
f the waves. 


thing had interfered with the p progress ) waves, but objective (0 for the 3-mm. objective = 63 deg. ; sin 0 = 
we would not have any, basis for stating tk that 1 inrealitytwo 4 89), it is clear that ‘it is pri actically impossible a 


objects were resent; we could not ¢s the effects 
coulc Tes¢ crease N.A. much beyond 1.38. using ultraviolet light 


Produced by the two wall sections. as low as 0.25 we can reduce the limiting reso! vable 


iy 
Farther dow n the beach, shorter ter and | shorter distance to half the value for visible light, or to about 0.22 


me lengths | of wall ‘existed. Below a certain length we uw. A further reduction by a factor of about 2 is possible — 
=e would, merely by observing thi the surface of the water, fail eer the use of oblique light since the effective angle eo . 
can be increased. This is shown more clearly i in Fig. 4in 
ow hich, with oblique illumination, both the direct ray — 

and 0 one of the diffracted rays are included by the objective, 74 7 

thereby i increasing the resolution. E ven so, it is clear i 

the ultimate theoretical limit w w hich actually has been | 

reached, is still above o.1 uy. . Hence, following 


driving force of our desire and to see 
—Effect of Oblique Illumination on Inclusi of Diffracted 


Rays by an Objective. 
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actical ultraviolet. oo showed that such a 
on of electrons could be focused by the magnetic field 


f a solenoid id. * This combination of facts led to an 1 obvi ious” 


-conclusion—the electron microscope. 


Tue Evectron Microscope 


The construction and use of an ele -ctron. microsco ope (See 4 


Figs. 5 and 6)a are ‘not unattended | by difficulties. Electrons” 
have little penetrating power; ; hence only thin. objects can oa 


be studied. _ Electrons are easily scattered: 
therefore the entire microscope ‘must be evacuated. 


stream | of fast moving electrons if suddenly by an 


object produces considerable heat; hence many objects 
destroyed» while being observe effective. focal 


length « of an electron lens 1 is dependent upon the 


of its magnetic field and so upon the current; thus severe 
ee are imposed upon the stability of the electri- 


“cal circuits. ‘Unlike the behavior of ‘light i ina glass len 
_ the path taken by electrons in the magnetic field of an elec 
= tron lens of fixed focal length ts a function of their veloci- a 


ties; hence the accelerating voltage must be kept constant 

in order to avoid the analogue of chromatic aberration. 


To minimize spherical aberration, « an aperture only 20° rs 
in diameter is used.” Table I shows the errors encountered 


in the electron microscope and the steps w hich must _ 
taken to eliminate or to minimize them. _ 


Although these and other difficulties have not yet wll 


entirely ¢ overcome, the manufacturers of the present micro- 


MABLE I. I.—POSSIBLE SOURCES OF ERROR AND STEPS TAKEN TO 


the American Cyanamid Ce 
. Spherical aberration 
Mutual repulsion of electrons 
Fluctuations of magnetic fields of 4. Proper power supply regulation a 
enses (analogous to changes” of Objective lens current 0.0075 
curvature | of le lenses) Projection lens current 0.068% 
Cc due to. fluc- 5. Pr regulation of high voltage 
6 iromatic aberration due to strag- 6 se of thin objects and vecimen 
Motion its accompanied by waves ai length — ae, upports 


7 
the accelerating voltage, 1S in Angstrom 8. Spurious magnetic field (for x- Careful magnetic shielding 


is only 0.00005 5 HO 
Numeri- | Magnifi- 
55 kilovolis 
0.002% 


se of small objective aperture 
se of high velocity electrons 


Limit 
Resolu-- 

tion,? 


ystom Lame Research microscope...) 
—002 Research microscope . 
Rese: arch microscope...| 
immersion objective 


200 A) 


100 000 


Rectifier-Filter V. objective (2700 A) 


Electron microscope... . 02 


focusing control 
@ Depth of focus calculated for circle of confusion of 50 


_ 6 Figures given for axial illumination; may be halved by employing oblique 


Rectifier-Fitter — TABLE II]—COMPARISON OF SIZES OF FAMILIAR OBJECTS. 
System Sy PROJECTION LENS ie, | Sine 


375v. 25-125ma & Natural Size Size of Image | Size of Image | 


(1000em. 
we ond shutter ‘oon 20 cm. 
Fig. 6. Outline of the Electrical Equipment. “900002 "0.2 mm. 
imple molecules. .000003, 0. 3 mm. 


battery ‘indicated above. 


viewing scree! en 
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ELECTRON 


ag 
\ (EVE PIECE) 
OBSERVATION COND S 


SCREEN ~ 
(PHOTOGRAPHIC PLATE) | 


—A ‘Schematic omparison| of Optical 


—Kaolinite Which Shows C learly the Ov calagal 


‘obtain clearly of the order of wh or 
O04 My thus bettering the of light micto~ 


scopes ‘some hundredfold. 


Tie unaided | eye can resolve details separated by 0.1 to 


x) 21 mm. Accordingly, if the image produced by an objec 
ve does not contain details smaller than o.1 min., subse- — 
magnification is not useful. Actually, the maxi- 
mum direct magnification of the electron 1 microscope is 
about 30,000X. Since, however, electron micrographs 
generally do contain detail too small to be seen by the 
eye, itis b beneficial ro them still further 
auxiliary optical means. 
100,000% are described by many ers. 
Bh often, in discussions of this instrument, emphi 
has been placed only 1 upon the extremely high magnifica- 
tions possible. “Actually, the two most important features 


are the increased resolvi ing power 3 and the abnormally § great 
depth of focus. All w ho have examined photomicro- 


‘graphs at 1000 diameters or thereabouts sare familiar with» 


Ss fact that not all objects in the field are in n sharp focus. 


Since this property Is a function of tt the ‘reciprocal —— 
aumerical aperture (N.A.), the small value for the ¢ electron 


microscope N.A. = 0.02) gives ita remarkable depth of 
4 focus. Thus, all Parts: of an electron micrograph ar are in 


of of various optical microscopes with thos 
of the electron microscope Is given in Table <r 


In order to understand that an instrument, capable 


such. magnifications, has opened | for our intimate study 
‘entirely new dimensional Ww ork, a comparison of the sizes 


by familiar objects at 100, my useful, 7 
glide 


close with the essential parts. of 
light microscope as may bes seen from Fig. 7. Each of the 
‘essential parts of one may found in the other. Ir 
| perhaps worth pointing out, however, one interesting dif- 
ference between the two instruments. _ The optical micro- 
- scope Ye makes use of fixed focal- length lenses and focusing is Is 
= ed by varying the object distance. In the electron 
ater pa a on the other hand, all of the distances are 


Is O by varying the focal 


Platelets (X 30,000). 


MAGNIF 


— 
| —_ - ~= 


10.—Electron Micro 
Sulfur Particles. 
Particle which has been 
destroved under the electron beam. 
Particle unaffected by electron 


> 
—Carbon Black P 


30,000). 


ETI 


a Fig. 12,—Calcite Form of Cz | 


The i image of the object, w hich i is seen on the fluorescent ; 


7 ferences in 1 refractive index as in the case of light images, 


F ig. 15.—Zine Oxide Smoke by Burning Metallic Zinc Smoke Prepared by Burning Mag- 


3 oh in an Oxygen Flame (X 30,000). mee 


= 
may show n, 
specimen | 


that “the image is not dif- 


_ 


provided the - electron absorption of the 
‘is sufficiently lo ow. Thus, different densities 
in the final clectron micrograph will represent ‘cither dif- 
ferent densities, different thicknesses, or combina- 
tions of t the two, in the object. 
very clearly by examining satefally Fig. 8 
the overlapping platelets of ordinary Kaolin, 
The photog ‘aphs actually obtained are are 2 
in. Since the microscope is most conveniently focused by 
observi ing the visible image produced upon the fluorescent, 


the half tones of an ordinary photograph ap he . 


screen, it has’ ordinarily been found desirable to photo- 
graph at some betw ecn 1 10,000 X 


This is based on 


it 30,000X pon the 


30,000). 
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Prepared by Burning Metallic  Fi8- 16.—Tungsten Oxide Smoke Prepared By 
— 
by electrons. ‘These images need not be 
May 1942 : 


8.—Diatom Found in C Sample of of Diatomaces 


Fig. 20. —Diatom (x 30, 000). 


at the intensity of the image used for focusing and approximately only 0.01 4 thick, it is clear that the tech- Re 


‘the di of the field photograr hed ¢ ach varies: nique of mounting specimens for ob servation requires some 


1 
_versely with the magnification. — It is ft rther true that study. Figure gs show vs the type and size of the holder 


photo, ral taken ut these gnifcations possess suf 
?P oP he 5 I ised. _ The w wire screen is 200 mesh, and is covered by an 
thin nitrocellulose film upon which the objects 


Obviously, photographs 2 by in. taken at these mage results shown have been chosen with a to il- 


ations cat Vv r small field; at 
nific itions can ext emely sm lustrating the wide scope of usefulness of the microscope 


000 xample, the image seen at one time repre- cig: 
15,000X, for example, the image seen at one time repre- in the field of extremely small particles. — ~~ 


a rectangular part of the object screen only 3-4 by 3.4 Figure 1 10 shows electron microgr aphs of two kinds 


view of the dimensions involved and the fact that 


tr 
ob b sulfur particles. Obviously, « one of these has suffered 

4 é u 
nts par ier must be a membrane of some s aaa severely under the impact of the electron beam, as is shown _ 


by the’ ‘total loss of shape. This, , unfortunately, is typical 
of many kinds of matter; iti is never possible to prophesy 


w ith certainty, before introducing ¢ a en object into” the 


sumably a Diatom, Foun 


= 


si 
— 
= 

— Cat 
dif 
ate 
a 
| 

19.—Diatom (X 3 Commercial Carbon Black (X 30,000). =| 


23.- -Colloidal Gold Particles (X 75,000). Average 
particle i is approximately 125 A in 


¢ orrespond to variations in the thickness of material tra- zt 
versed by the electrons. Since these crystals are cubes 
e the ordeal oriented at random, every projected image cis different. Se 


= 
its aken this Figures 18, 19 19, 20 show three of the n many forms of 


In Fig. 11a comparison ofap photomicrogr ograph at diatoms w hich have been studied. |. Figure 2: an object 
“and an electron micrograph at 30, ooo X is shown , the sub- which was found i in a ‘commercial sample of carbon black, 


tter in each case being the same le of calcium: 


_carbonate is called to the 


are by only 40 A. 
and sharpness of the ron one sces immedi- electron micrograph of colloidal , Fig. 


order: of ras Ai in illustrates the 


9 ately the value of ‘this instrument in the study of s1 small | 
a S é which the indiv idual gold particles are known to be of the 


objects. From photographs of ‘this quality, many 
clusions regarding the exact size, , shape, porosity, y, thick- 
ness, utc., of small particles ¢ can be drawn. Figure 12 tron microscope. 
shows the calcite form of calcium carbonate. a pe At this time, it is still too early to % predict just exactly 


16, 


14,1 and 1 res sectively, show 
4,15, pec what role the electron microscope will ultimately in 
micrographs of | carbon black, aluminum | particles » ZINC the affairs of this Society. There can, however, be. 


4 
- oxide, tungsten oxide, and 1 magnesium oxide. Careful | doubt that. many important researches will be furthered 
examination of the last photograph shows the ability of any mysteries clarified, and “many "existing concepts dis- 
this Microscope to to reveal details cry stals. proved by the > use of t this inecromenc. Perhaps, in the 


photographic sha future some of our specifications will be based d upon ‘the 
“News Edition, Am. ( of the electron micr« scope. 


‘Standard on W Welding. Steel for Building S phle t can be obtained from Se 


ings by arc and ga gas welding which was prepared by the 7" 
American Institute of Steel Construction Committee on Electroplaters National Convention 


‘Specifications. This was set to provide a ‘complete Tue 1942, Nationat: ‘ENTION of the 
Specification comparable to the A.I.S.C. standard for build- American E Society will be held in Grand» 


ings of riveted | construction — These is close agreement Rapids, Michigan, June 8 to 10, with the Grand Rapids | 
between the tentative code of American W elding branch in charge of arrangements. A number of technical 
aod the new specification. As in the riv eed sessions are planned on such subjects as organic finishing, 


Specifications a a number o erences are made in the sec- oxide coatings a and aircraft plating, , electrochemical 
on materials to A.S.T.M. specifications including | theory pertaining to electrodeposition, and electroplating. 
‘AT 7 A 215, 15, and the filler metal specifications for arc weld- Quite a ‘number of . A.S.T.M. members are active in the 
ing and gas welding. _ Appendices give ve allowable stresses S. two bodies | have closely in 
Bi. and r recommended deta ils, column bases and splices, beam — . 
details, and related items. Copies 0 of this 48-| page 
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the stainless steels have come in box 
i “the most attention with many question mai 


abl y use ; 
lu able used tests may be. 


_ Nevertheless, as materials engineers and technologies 
We must continually strive to develop faster and quicker 


tests that show reasonable results and that can be dupli- 


ated under similar conditions by any reasonably skilled 
technician and by results that can n be interpreted to to. 
ke one thing and one only , either good or poor ‘perform. 
> ance. te hile we are undoubtedly a a long w: way from t perfec- ’ 
tion in such tests, is s continuing and ‘much 


progress has been made : 


PHILADELPHIA, PENNA. 


Responsibility for mergency 


Pusuication in the form of *‘pink slips” and 


Y OF Us review annually the adva ance» 
pr ogram, termed che Provisional Program, ‘for our annual 


also on pages ¢ of this of numerous Emer 


gency Alternate Provisions. recently approved and the 
meeting and have usually found many items of interest. publication of several complete emergency specifications 
Then if we were following the usual practice, we turned ae which a are described in a news article herein require com- 
our ‘Preprint st blank, w hich had been received in on one important point—unless- these emergency al- 


separate ‘mailing, and checked those items which we >would | ‘ternate € prov isions and the ‘emergency ‘specifications are put 
like to receive befc re the annual meeting. Atthe same time, P to use, that } is, unless the prov isions | are e invoked by the 


‘if we ‘could : not pl in to attend ali of the annual meeting, w ve purchaser thev will definitely not achieve their principal 


tudied the Provisional Program to o determine w hich day _ purpose to expedite p procurement or assist in the conserv oe 
we would find of most interest in the technical sessions. - tion of critical or strategic materials during the emergency. 


Of course, if we w were ‘committee ‘members the time es at Indirectly the publication of these changes gives publicity: 


which Comm mittee meetings scheduled must defi- ‘to possibilities for conservation, but no amount of news” 


“nitely be considered in our annual m meeting plans. Seldom: “mention or good will or good intentions will be he effective, 
did we lay much em hasis on the w word “‘provisi ional’ “and ia 

correctly so because i it w rould } pT a a very unusual s sét O cir- om seems that each member of the Society w hether h e is 


cumstances: that would force shifting sessions or making © producing the material in question or buyi ing or specifying 
| such major changes. _ But it may be’ well this year to o keep it, sheuld do all he c can to bring the emergency provisions — 


in mind that the program is tentative one; and while ‘into use. 

every effort will be made to keep the final program as 

closely in line with the provisional one as some ‘ om _— 

at 
changes" may be necessary A definite attem pt will be 


_made to advise 1 members of ‘major There is a “Annual 

UDED IN the cighteen sessions planned 


ual meeting are some 120 technical papers and 
mittee reports. . Actually this means that more items 
' _are scheduled in sev eral of the sessions” than has been 


ccelerated Tests are custom: ary, but it is done in the interest of keeping toa 


erate ests 4 
minimum number of se f time 
the ber of sessions and the length of 


Tas PUBLICATION in this i issue of certain a members will need to > be av yay from 1 their offices. By a 
ions, one on Accelerated Testing for Packing Materials stricter enfor cement “of the time allotted for the presenta 
; by F. Cc. Thorn Ww ho is responsible for much active re- eve of 1 report s,p apers, and discussions. the schedule should 
search work in this field, the other an extensive discussion, = hich have been pre- 


a 
a moment on quickly ev in abstract. which represents a 
"properties | of materials. s. There ‘is hardly any field where ‘part of a technical s session, will be so oe that all 
so-called accelerated tests, if such could be developed so w ho wish to dis 


the results could be interpreted soundly in terms of E discusser will be requested to stay his if 


service, would n not be of extensive value. In the field of ton time. >. Authors of extensive written discussion will 
_ rubber products we have various tests ‘involvi ing the use of be asked to present their discussion in abstract. Every 
oxygen pressure a and light sources. In the field of textiles, effort will be made this. year to achieve our goal of con 
_ there are measurements for determining fastness of colors — ducting interesting and instructive technical sessions at 
and launderability. Numerous accelerated and corrosion Ww hich every author or discusser will be 

tests have been proposed for both ferrous. and non-ferrous to his offering. 
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Numerous 
rovisions 


Filler Metal, Pipe Piles, Hardenability | Test—Covered in “Res 4:1 ular” Standard 
Lead Coated Hardware, Salt Spray Test 
Hardness” Sonversion hart; Bearing Steel 


URING eight new specifications and AS T.M. members, who must w he he 


“tests were ere approved by Committee E-10 on St: andards on has reached a subst =. consensus. es 
the recommendation of several standing committees and Announcements of certain emergency provi- 
also” during this” period emergency alternate prov were made in the March AS’ T™M But LETIN page 

were - approved i in a number of important sf specifications —_— OW hich article also described the ¢ first complete. emer gency 

Of the complete new standards four are of an emergency — specification issued by ¢ the Society cov vering lead- -coated 


mature: me sO the followi ing list Ww - for electrical purp poses, 


approv ed in re on 
ge 


Two of the four new specifications: approv in teguiar 
_ procedure as listed above were dev eloped jointly with oe 


for Conducting Salt Spray Tests: on Protective C oatings American Welding gS Society , covering: iron and steel arc 
welding electrodes and iron and steel gas welding rods. 


Hardness Conversion Table for Cartridge Brass (ES- 4) Responsibility in in A. S.T.M. for” these standards rests in 
for Carbon-Chromium Ball and Roller Steels S- 5) Cor ommittee on n Steel w hich group is is also responsible for 


two other new standards noted c ‘covering pip piles. 

pte of End- Test Hardenability Steel (A 055-42 Tt and end- -quench test for hardenability. 

for Iron any and Steel Gas as Welding R Rods (A 251-42 T) r Tentative Spec fications for Welded and Seamless Steel Pipe 


have k of a Piles. —The preliminary draft of the pipe pile standard 
at members may hav slete list of a 1 
ma pr the eloped in a group | of f manufacturers o of the material who 
tions taken up to May 1, there are given in 
s "emergency ac en up y 1, there 8 devoted considerable time and effort in reaching a con-— 
‘the accompanyi ing table, titles and id emergency d designations cm 


th sensus, particularly on phy sical requirements. After 
of the standards. AES anes el ak a. discussion at a meeting of a special subgroup of 


In the following article there are tonumerous 4 TM Subcommittee IX headed by L. H. W inkler, 
emergency alternate prov isions and a as is required by the By- 


Eo Bethlehem Steel Cc ae which inclu led a | number of design 
these are given in full in the + pages w which follow. 


engineers and users the material, n ‘minor substance | 
It will be noted from the accompanying announcement 


changes and a number of editorial modific: ations were in- 


that a set of these is going to be sent to each A.S.T.M. - corporated. The draft was finally approved by Committee — 


member and a copy of W specific ations, — 
of the complete ne A-1 and by ‘Committee E-1o on Standards of April 28. 
whether regular or emergency, can be obtained on on request : 


The re uirements cover black furnace welded, electric 
charge. Additional copies a are available in ac- 4 


cord: welded and seamless steel pipe piles: and apply, only 
cordance with the regular charge of 25 cents per copy or 
ed prices on orders in quantity. hear 
orders in qu quantic nent load-carrying member. Three grades of the material 
_All of these changes and the new specifications have one 


h 1 covered, v with respective minimum tensile strengths 
cly, the expediting of procurement and conserv- — 
§0,000, 60,000, 75, 000 psi. x yield points, min. psi. of 


ing critical or strategic ‘materials during t the national em emer- 000, 35,0 45 ,000 and elongation i in 2 in. of 3 30, 
000, é > 


ency. The committees which have taken emergency ac- 
3 most important part of the standard is a Table o 


A- onSteel 5 on Copper and Copper Alloy ys Standard Weights an: and Dimensions of Welded and Seamless 
A-5 on yn Corrosion of Iron and Steel B-6 on Die-Cast Metals, and Alloys 


ll on Rubber Products Specifications Sent on Request 


B-2 on Nae. a-copy of the eight new standards covered in the accompanying 


“To make the emergency actions effective quickly, the 
A. S.T.M. procedure provides for approval in an appro- slips "is sent shortly ro each member for afixing i in 

Priate subcommittee, endorsement « of the chairman of the ‘Tespective: portions of the Book of Standards. Each ch slip has a 
Standing committee and then approval by the page reference to the particular part book where 
Committee E- 10 on Standards, a reviewing com- | wwe 

‘mittee consisting of six outstanding a authorities, 


4 
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ai es reel Pipe Piles which indicates the material ranges in size for classes E $0, , E90, and E 100. In addition t to this there 
(outside diameter) from to 24 in. incl. The maxi- are included root ace | ‘tests to determing 


nominal wall thickness of any of the material is '/.in. that the electrodes can mak 


Tentative Method of End- Quench Test for Hard "Welding | (A 1-42 T) a and 

q ing 


ability of Steel 2 —There has been much ¢ carbon and low-alloy ‘steels. rods are classified 


cussion for several years on ‘methods for evaluating | the 
A the basis of tensile strength of the deposited weld metal 
 hardenability of -stee , particularly important in connec-_ . 
in n the s tress-reliev condition. Tension test require. 
tion with bar- “size > material and related shapes, the data 


a 
ments vary from 505 000 min., psi. stress- -reliev ed condition 


tO 72,000 min., psi., in a nonstress- reliev ved condition for 
appropriate | hea: treatments, etc The literature has 
a certain of the grades. Elongation, in. ranges from 15 


cluded a number of extensive reports and technical | papers”  ¢0 28 per cent. | As i in 1 the arc welding s pereags there 


there has been discussion at various meetings, includ- 
requirements on standard sizes and lengths Details 
ing those of the Sox ciety of Automotive E ngineers, a group. 
given- on conducting the tension test, methods 
which has been particularly concerned with the test. The 0° 


_ packing, m mar king, and related 1 requirements. “7 
desirability of a recognized standard has become increas 


ingly a parent with the. critical s situation inv volving use of 
PI i Ball « "Roller Bearing ‘important, new 
alternate steels cls. In In October, 1941, the A.S.T.M.’s Execu- fram, the + 
emergency standard resulted from the work on National. 
tive Committee received a s suggestion from a group Ww hich. 4 
‘mergency Steel Specifications under the WPB jointly 
had been studying the so-called Jominy hardenability test 
sponsored by the American and Steel 
that it would be extremely helpful t to industry to have an 


iety of Automotive Engineers, and A.S.T.M. O 


the most important | Technical Advisory Commies 


matter was referred to Committee A-1 on Steel ine 
lenability ‘covers Carbon and Alloy Steel Bars, Blooms, and Billets 


which a appointe Subcommittee on 
7 Itt has sev eral subcommittees, one of w vhich concerns bear- 


headed by E. W. Upham, Chrysler Corp. _ This company. Ba 


steels headed by Lanning, ‘Assistant 
had done extensive w ork in this field with a group w hich ing teels headed A. Plant 


included in addition to its own 1 metallurgists m many tech- a 


Corp., the committee including | leading metallurgists and 


al men representing industrial consumers and ge gen- 
their own views, members of the committee contacted by : 
telephone and in other ways numerous interested people 
“fields, and steel producers. Since there was no generally 
concluded that the arithmetic method of plotting 

a applicable specification the committee devoted consider- 
was most desirable at this stage and accordingly recom-_ 

_ able time in cooperation with the Iron and Steel Branch, 

_mended it. The arithmetic chart is the one used in the 


Production Board, in drafting a standard which has 
Iron and Steel Institute Manual No. 5 on Possible Alter-- ar 8 bY) 
been issued by A.S.T. M. in its) emergency series in the 


nates for Nickel, Chromium and Chromium- Nickel Con- 
interest of expediting procurement of materials, A. .T.M. 
structional Alloy Steels. differs from the logarithmic 


2. _  designa ation ES-5,; 
chart incorporated i in the methods. developed in an S.A.E. 


bars, ‘rods, wire, and tubes to be used in the manufacture ; 


of ball and roller beart ings. _ Three t types of steel are speci- 
‘noting the extent or depth of hardening of a st: undard size 
“fied, each havi ing Ci arbon range of o. 0.95 tO 1.10, ‘manganese 


shape of test specimen. in a standardized quench. In if hosphorus 
°. maximum sulfur and ph 0.025, 
the end-qu ench test the ‘depth of hardening’’ is the dis- 


silicon ¢ 0.20 to o. maximum nickel and copper 0.25, 
tance re along: the | specimen from the quenched end for 35, m: 
maximum moly bdenum 0.06, the chromium range being 
given en degree of hardening. In the A.S.T.M. method the is 
the only v variable between the three ty pes, the respective 
test specimen is 1 in. in diameter by 3 Or 4 in. in length ieee Te oe a 
ranges for types B, and being 1.30 to 1.60, 0.90 t0 


but optional specimens are illustrated, Requirements are 
1.15, 4 and 0.40 too. 60 per cent. Ni ickel , copper, and molyb- 


a 


Hardenability is quantitativ vely usually by 


4 heating, quenching, and measuring the hardness. 


‘Filler Metal  Specifications—In its work on so-called ported in the heat analysis if required by the purchaser 
filler metal “specifications, XXI on Steel The specification includes information on usage and 
Welding Electrodes and W elding Rods ‘cooperated tailed methods of testing, including: ‘microexamination. 
very closely with the Filler Metal Specifications Com- Decarburization surfac ects are covered 


PU) 


of t the American 4 Society, each : 
to omens so that id 


a sp pecification wa: was covering both arc gas be reviewed if revisions are necessary 
Later, it was decided best to cover these in Separate these can be recommended. ery a 


ago 
standards. In 1 1940 the arc Ww velding specification tion will besetup, 


issued as 233 | . The new are welding s Cit 


tions being i issued in complete form are essentially an - Emergency Alternate Provisions. addition t to emer: 


tended revision of the previously issued s standard. gency provisions in n four of the steel casting specifications 
number of important modifications have been made as announced in the March w hich | by consoli- 
4 Brag the inti roduction nah yie ld strengths for the classes dation of certain grades, modification of chemistry, pro 
On | of all the mechanical visions — the mz terial from furnace at higher 
(ASTM. Bu LLETIN 


‘interests fr om the roller bearing” and ball “bearing 
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specific: ition based 


temperatures than now in effect, and conservation of man- 


“ferroxyl test”’ 1s 


: 
| anese, are all in the interest of expediting procurement or considerable research and te: test work | carried out by the 
conserving strategic aterials, , Committee A-1 hi as com- Bell Telephone Laboratories, Western E lectric Co., 
pleted en emergency changes in ther requirements for w eldable | Commonw ealth I Jdison Co. 


castings for service at high temperatures, A 215 and AD 

. 216, which will cover a use of material for pressure con- 

taining turbine castings. hich have been specified The necessity of conserving tin, aluminum, copper, 
accordance with these standards, but which have other non-ferrous metals and the “issuance of certain Ww ar 

licable until the emergency changes P | 

re really not been app icable until the emergency changes roduction Board orders has resulted” in emergenc Vv pro- 


now cover this use, isions in several important specifications. In each case, 


A change in the specifications for m nuts for high-t temper a- the changes have been based upon the experiences of the 


ture se service A 194 prov ides that during the emergency bar commi ttee members w: ith the pi articular alloys o1 or 
nuts will be acceptable i in place of hot- forged nuts for cer- lems in 1 question and upon their best t judgment. In this: 
tain grades s since forged 1 nuts are not normally obtainable field, as as in some others, it it m: ay dev clop that € exper ence © 
now. with these em ergency changes will result in the incor-_ 
To facilitate af manganese, | the committee ‘por ation later as a regular standard 
emergency matter is deleting the manganese require- Babbitt Metal and Solder Metal. —Of of 
ment from three of its specifications covering spring Ww hite metal be: ring alloys C’Bak abbitt Metal covered in 


-wire—hard- drawn (A 227), oil-tempered (A 22 9) and A.S.T.M. Specification B 23 26 ‘six, ‘numbers 7 > 


valve spring phys (A 230)—since the quality is ‘through 12, could be the W ar Production 


"specifications, the A. A'S. Steel C ommittee has approv ved alloys. s with 10 per cent or less tin were set up as alternates. 
changes in its ‘Specifications for O Open- Hearth Carbon- These are known to have been successfully 1 inanum- 
d ~ Steel Rails (Ai 1 ~ 39) and in the Specifications for Steel ber of applications an and in the opinion . of the ae 


for Tie Plates (A 67 - 33) and for Hot- Worked High- members | incor pora ate v arious desirable properties. Th The 


g Carbon Steel Tie Plates (A ‘241 - 41), and requirements f for _ composition 1 of the alloy 's is given on the following p pages, 
vo heat-treated carbon and alloy-steel track bolts CA 183), : all ow hich also provi ide details of the appended da data. ae = 
of which are in the interest of expediting production or con  Somew hat similar action w as t taken 1 Soft Solder 
serving important Requirements on alloy- steel Metal (Bo 32-40 T) in w hich field the Government fo for-— 


bolts are being deleted from the specifications A 183, , and bade the use of solders with more than 30 per cent tin. 


the Tequirements | for ‘copper are e being taken fr from the ue except with permission. Tin- lead alloys \ w would 


plate standards to conserve this element. still be  applical ible including” ‘the following: 30 | tin 7° 
Details of some of these changes are published on an ad- 25- 20-80: 15-85; 10-90; 5-95. The committee 
joining will ina Bu LLETIN. has is suggested as an emergency provision that the alloy 
detailed i in the provisions reprinted lat iter in this article can” 


be used as substitute solders. 


"Nickel and Related Alloys e emergency changes have been Brass—Harpness Conversion 

% af effected i in | the requirements for corrosion- resisting sl sheet, Asa a new y emergency s standard the Society has just issued | 
strip and plate” CA 167) and corrosion- -resisting material hardness conversion table for c: irtridge brass which 
for fus fusion- -welded pressure vessels (A 240). In the former, gives | relations between diamond py py ‘ramid hardness, 
0 several of. the requirements on chemical composition are Rockwell and I Brinell h standard 


- being brought in line with current industrial practice and being designated ES-4. This work. has been handled in a 
with the current scrap situation and certain modifications — "special section in the committee on indentation hardness 
* in ‘the pressure vessel material also’ involve chemical of A. S. T. M. Committee E-1 on 1 Methods of Testing, and 
in view of the pressing need for information on cartridge 


= composition s so that the material can’ be more readily used 

n. | or fabrication. brass, it was the first materi: al studied |. Heat- treated 


rh steels are now being investigated and other materials 


ao 


al. 


To m, make a av vailabl _ 


lng 


Ass of has just comple American Rolin Mill Co., "Wilson Mechanical 


by the American Brass Co. At eac 
‘minimum of five, -, usually | ten, readings v were 


> 
block. These test data were compared \ wit 


coating, related requirements. “determine the 
uirem 

weight of coating after it 


is applied, a stripping test is 
given in the appendix: to the ‘specifica ion, lled che 


“glacial ac acetic acid test.” For continuity y of coating a data on similar material | which had been : collected over a 


ad 


| | 
TI 
bal 
{ 
4 
— 
— 
7 
1 
in 
la 
nich gives definite requirements on weight of coating blocks of various tempers of cartridge brass was 4 
er 
a 


_ period of time at the various laboratories. — These tables All the emergency alternates set up by A. S.T. M. have 
= 


were published with a short report prepared by J. R. been written with two primary objects in view— —first, a 


Townsend, Chairman of the ‘committee in the March cut dow the un content, and secondly, tO permit hes 


BULLETIN, page 35. ‘greater use of secondary material. The emergency alter. 
“nates: to the Federal "Specifications also work rard ex. 


actly the: same end and §.A.E. ata special meeting of their 
-Non-ferrous Metals Division in Detroit on April aa. 


adopted th the A.S.T.M. emergency alternates for the tin 


er r Alloys has been outstanding ir in past two years bronzes. 


important standards: covering w idely “used An illustration as to how the designer can “make use val 


copper 3 and per an d existing «these alternates can tak 


Ons 


worn 
7 


tions have recently been developed by group—one orto acopper silicon alloy, 


Substitutions that onserve both tin and copper— 
covering aluminum bronze sheet and strip 169), to 


yellow or or Naval brass instead of a tin bronze. 
another oxygen- free electrolytic copper wire bars, billets” : 


@) Substitutions that conserve all non-ferrous clemeuts changing 
and cakes (B 179), and the third, -copper- -alloy condenser to gray cast iron, malleable: iron, or cast steel, where this j is 


plates” (BD 71). These have been previously possible. 
ind, 


nounce in the BuLLeTIN. W nen a tin bronze is absolutely necessary for the purpose in ha 


In addition to these new , specifications, Committee B-5 ise the alloy with tt the lowest possible copper and t tin content 


; has recently | had a approv ed as Emergency Prov ces pa to eee an emergency alternate grade that permits the use of 


= metal whenever it is possible to do so. 
modifications in several c casting ‘specifications 


covering the alloy—copper 88 per cent, tin 8 per cent, Lael ‘These are the same 1e thoughts nen should be borne in aia 


per cent (B 60); ‘composition brass or ounce metal cast by designing en engineer ee emer 
(B 62); —tin-bronze aded tin-bronze (B 


ency alternate s ecifications | ‘to see what he 
4 “high- -leaded tin-bronze (B leaded red brass B 145); 8 


d B eal can 1 make that will result i in ‘true conserv ation. — —_ 
and aluminum- -bronze san castings ( 148). x A comparison of the alternate alloys being published 


ad 
| The rey review of * the copper-base alloy castings field was in the usual form as pink sheets will show that chemical 
nade f by A.S.T. M., the Federal Specifications ¢ Committee, 2S are € such as to conserve important strategic 


and more ¢ recently by the S. AE Ma work was initiated 
at the request of the Spe fica 


and the development « work was avin dong toa suc- In B 143 the basis of the provision is to reduce the 88-10-2 
7 cessful conclusion by B-s’s Subcommittee X, under the composition (copper, tin, zinc) to 88-8-4, and to further 
guidance of Dr. G. H. Clamer, Chairman, and Major C. H the possibility of using secondary metal, the impurity — 


Greenall as C Chairman of the main committee. ial particularly lead, are raised slightly. In the speci- 


é _ When the work \ was first started, Dr Clamer was ill fications B 144 and B 66, the emergency modifications 
and the preliminary draft of the ‘proposal was set up by a a which can be | evoked call for lower tin, a greater use of | 
small section under the direction of J. J. Kanter of the ‘zinc, and a widening of the impurity limits. The new | 
re Crane: Co. | Dr. Clamer’ s health recovered sufficiently for alloy provided as an emergency in the leaded red oe al 
‘him to call a m seting g of Subcommittee X in Washington specifications as 145 “with nominal ‘composition ¢ of 
on Marcl (20, 1942, at w w hich time a full discussion of all copper, 3 tin, 7 lead, and 9 zinc, about the same nominal | 
* the proposals ensued w Ww ith. the full cooperation of members _ composition ox the existing alloy 5 A, has slightly oe g 
of the envogh Specificatior as Committee. The recom- phy sicals. This alloy c can be used in 1 place of many of 


“mendations of were approved by Committee the standards now covered | “except Ww here salt or oth 


E-ro on Standards on April = extremely corrosive water is involved. This is the new 


an ill on of the cooperative spirit cin of about the same der. 
‘two committees, one of the emergency alternates (Grade a Because of additional changes, these emergency | 
3 Y) adopted by the A.S.T.M. was the Federal Grade 8 of _ visions are not inclu< ded in this issue, but will be ss 
£0.05 B- ~691a w hic h had not previously b been covered by as pink sheets. : 
"specification. ‘At the same time, the Federal * 
limits of this alloy to permit the greater use of secondary to the important research work it has carried out 
metal and to have it conform to the A.S.T.M. alternate. a period of years and the development | of recognized 
A new grade O. ». is also being: ‘aed to the of quality the work of M. Committe | 
B- “6 on 1 Die- Cast Metals and Alloys. has had marke 


use of die castings, both: the 
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aluminum and zinc- -base types. In order to effect as muc _ instead of being fri 


ictioned on both sides a 


saving in aluminum a possible, emerge y changes have filled y with a rubber compound, it “‘shall be on 
been approv ved in the zinc- = Ase 86) by side w w ‘ith a an ofa nature not i inju urLous 
setting up alternate alloys, 
a case from 3. tO 4. 5 tor. 
2 reduced phy sical properties, the tensile strength for. an ‘compound 469), and ozone- resistant type insulation 
average: of five specimens being 26, 000 30,000 psi. 574), the changes also affecc these specifications. 
a respective ely , inste: ad of the standard 35 35,000 and 4o, 000, In the specifications: for insulated wire and cable (D 353) 
ft and after exposure to water vapor at 95 C. for ten days— — imp important phy sical ‘test requirements have been modified 
the stability test—the tensile value of 22,000 for the new reducing the tensile strength from 1200 to 850 min. PS. 

a alloy corresponds t« to 305 000 psi. for.the standard. - ae elongation at rupture, 300, instead of 400 ) per cent; anda 
1S Bag is 10 ft-lb. ‘min. in or one new alloy compared with 12 marked reduction in the tensile ‘strength after 48 eM a 
q min. in the standard, and ir in the other new alloy which is the oxygen pressure test to 600 psi. min. _ Other physical - 
alternate for the existing No. XXV, the value of 2 are being deleted for the ¢ emergency. 
| ft-lb. min. _applies instead | of 6. Correspondingly in the requirements | for rubber heath 
o | ‘In the aluminum- -base specification (B 85), alloy No. compound (D 5 $32) tensile strength i is being: reduced 
= VIL, a 4 per cent copper, 5 silicon, gi aluminum composi- 3000 psi. mi min. ; elong ation at rupture from 500 to 
| been set up as an alternate. alloy a lower requirements « on tear resistance a and tensile strength 


‘iron content. This is suitable for casting by the cold at 200 per cent elongation are being deleted. 
“process method. It will be noted that the maximum The committee also. considered modifications 


missible vas bee een decr reased from the present 2 1.3 specifications for cotton rubber-lined fire hose (D 296) 


2 cen after further study in the subcommittee it 

emergency ch: anges will be ; approv ed. 

d Increasing use of salt spray tests on organic protective 

coatings for “specified properties has led A.S.T.M. -Com- of the most active A.S.T.M. committees in the 

le ~ mittee D-1 on P aint, Varnish, , Lacquer, and Related Prod “a velopment of stand ard specifications and tests has been | 

tO agree as an emer gency matter on a standard pi pro- Committee D-12 on Soaps and Other Detergents. Many 

d cedure similar to the method already issued by another “ of the | products covered in its specifications. have been a 

al _AS.T.M. “committee in 1 the . non- ferrous: field—Salt Spray z affected by rulings of the Government in connection with 

Ic Testing of Non-Ferrous Metals (B 117 — —¢ T). A note is glycerol content, fat stock, and so forth. To effect saving ' 

i to appear indicating that the salt spray t test is not in- of critical materials Committee D-12 has | ap proved a 

tended for use a means for determining the general numbe of emergency changes. As an example, in the 

durability resistance of organic ‘protective requirements f for white floating toilet soap ) 499 39) 

2 | coatings for metals. Its use is “suggested as a conv enient — the word white” is to be deleted wherever i it occurs and 

means of estimating the protection corrosion requirement. which does not permit any 


“afforded by a giv en paint coating or system w here saline rosin, , Sugar, and foreign matter 1s to be revise ised to permit 
conditions may be encountered. ~ Another nc note indicates — maximum 1 rosin of 10 per cent. Changes’ are re being made 


that if if the results, obtained in vi arious laboratories sare tO in Specifica ations for Milled Toilet Soap D 455 39) and 
of be strictly y comparable, it is « is essential that all laboratories Specifications for Built Soap, Powdered (D 533-4). 


using this se solutions. Lad 1s connection with « certain macerials as for water 


the is to used testing o organic p rotective the various this soap sig gnified 

al — Coatings on metal. . This. Li a standard will carry their willingness to endeavor to make up products whic a 

ct the designation FS-3, might be suitable for use in salt water. If these new prod-_ 


of | An emergency alternate provision in the specification ucts prove acceptable, Committee D- -12 on Soaps” and 
_ for white lead was announced in the March Butte by Other r Detergents v will prepare specifications based on the © 


which the lead oxide coating of 15. 9 to 28.0 per cent is Fe. product or products. found to be most suitable for this use. -y 


| being altered to provide au to 28.0 per cent range, _ Two “Specifications cover soaps containing olive —oil— 
Ie thus increasing 2 available | pr ‘oducts about 2 25 per cent. ager Chip Soap (D 630° ~ 41 TD and Solid Soap (D 592 - 41 1). 
4 The references to oltve oil are to be eliminated. As an 
Ru WIRE IRE AND Caps _ emergency matter the manufacturer can substitute any oil 

second of a a number. of emergency changes devel oped will produce a soap conforn ming to ‘the chemical 
od by y A. T. Committee on Rubber Products has 


in the requirements for insulated wire and ment of the ‘mixed fatey acide. for type which the 
cable: AO, 30 per | cent Hevea rubber compound pow der "2 is change te 


tin, or lead-alloy, and then reference is made to is inD 5 592. ‘Ta both the. ot 


“new emergency specific ations for lead- -alloy coated copper | chemical requirements are remaining unchanged. T These 
w ire ES-1 which gives” tests for continuity and related cover moisture and volatile matter, free alkali , macter in- 


"properties. A number of the "emergency modifications soluble in water, iodine number, anhydrous soap content, 
-Telate t to the cable cotton | tape, one of w vhich h prov ides that and related factors. 
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EMERGENCY ALTERN ATE 


Design ATION 


A Open: Hearth Carbon- Rails 
27 G rbon- Steel Castings for Miscellaneous Industri al 


EA~A 67 Steel Tie Plates 
A- - 
toads 
loy- Steel Castings for Structural P urposes 
Axle-Steel Bars for Concrete Reinforcement 
arrosion- Resisting Chromium-Nickel Steel Sheet, 
1 83 Heat- Treated Carboo- and “Alloy Steel Track k Bolts 
A 194 Carbon and Alloy-Steel Nuts for Bolts for ‘High-— 
Pressure and High-Temperature Service to 1100 
A215 Steel Castings Suitable for Fusion Welding 
for Miscellaneous Industrial Uses 
16 ¢ arbon-Steel Castings Suitable for Fusion WwW ding 


for Service at Temperatures up to 850 F. 


A 217 Alloy-Steel Castings Suitable for Psion Welding 


eid for Service at Temperatures from 750 to 1100 F. 
EA-A227 ard-Drawn Steel Spring Wire 


A229 Tempered Steel Spring W ire 


EA -~A 230 ( -arbon-Steel Valve Spring Quality Wi ire 
EA-A 240 sorrosion- Resisting C -hromium- -Nickel Steel Sheet, 
Strip, and Plate for Fusioo- Welded Unfired Pres- 
as sure Vessels 
A 241 Hor- W orked High- -Carbon Steel T Tic | 
EA- B White Metal Bearing Alloys (Known 
as “‘Babbirt Metal’ 


‘EA Copper-Base Alloys in Ingot for Sand Cast- 


, April 28, 1942 
The fe lowing En ergency Alternate Provision, wie specified, may be 


an alternate in A.S.T. M. 
A 26 — 39) and affects ts only the requirements referred to: 


~-Changx the r for chemical composition to read as 


0.50100.65 
cent: 60 to 0.75 
Manganese, per cent 0.50 t0 0. 75 


) basic steel. 
max., 


Issued, 6, 1942 


0.05 


ia he following Emergency Alternate Provision, when specitied, may be 
_ used as an alternate: in A. S. T.M ‘Standard Specifications for Carbon and 


“Alloy-Steel Nuts for Bolts for ‘High-Pressure and High- Temperature 


87 Curbon- Steel and Alloy-Steel Castings | Rail- 144 High- -Leaded Tin- Bronze Sand Castings 


Sulfur, max. 


B6O Castings of the Alloy: Copper 88 per cent, 
cen cent, Zinc 4 per cent 
Composition Brass or Metal astings 


Tin 8 


EA-Bé62 a 

iE A-B 85 Aluminum- Base . Alloy Die Castings” 
- B 86 Zinc-Base Alloy Die Castings 


_B 143 Tin-Bronze and Leaded Tin-Bronze Sand ( astings 


‘EA- B 145 Leaded Red Brass a1 and Le aded Semi Red iad 


A- B _Aluminum;Bronze Sand ( astings 


D2 Insulated Wire and Cable: Class AO, 30 per cent 
D 82. Basic Sulfate White Lead 

EA 393 Insulated Wi ire and C Performance 

EA - D 455 Milled Toilet Soap 

—D 469 Insulated Wire and Cable:  Heat- Resisting 


Compound 
D 499 w hite Floating 
E A - 


A- D 533 Built Soap, Powdered 
EA \-D 535 Palm Oil Solid Soa Ty A, Pure; Typ B, 

Palm Oil Soap (Type, A, Pure; 

D 574 Insulated Wire and able: Oxone- Resistant Ty 

Insulation 


EA-D 592 Olive Oil Solid Soap ( Pure; 

EA. ~D 593 Salt-Water Soap 
EA- D 630 Cie Oil Chip A 

Blended) 


- 


Type B 


Ty " 


astings s Suitable for Fusion W cing 


Stand. ard ‘Specifica tions for Steel Tires welding for ‘applications ss as pressure turbine castings, as fol- 


WSs: 


Grade EWCC— Gr rade EWCD 


Section ;.-Add to Paragraph the: ing requirements as to chemi 


cal composition for Grades EWCC EWCD. 
Grades: EW co -EWCD 
0.35" 
0.70" 

0 


Carbon, max., per cent er 
Manganese, max., per cent... 
Phosphorus, max. + Per cent 


» Per 


Silicon, max. 


ice at «Temperate up (0 


7 


« For each reduction of 0.01 per cent below the wii | maximum cat+ 


bon content, an increase of 0.04 per cent manganese above the specified 
| maximum will be permitted up to a maximum of 1.00 per cent. 

Add in Paragraph (4) the symbols and ‘‘EWCD"' to the head- 
ing. of the table, since the ee of this section apply to the two 


8 Add the following for 


4 Service to 1100 F. CA 194 - 40) and affects only the requirement referred to: ~ EWCD: 


Section 1.——Add the following note to this section: : 


aed Nore.—In the event that forged nuts in sizes '/2 
unobtainable, bar nuts will be acceptable. oe 
"Issued, meme, 1942 


The following | Emergency Alternate Provisions, when 


be used as alternates in A.S.T.M. Tentative Specifications for Carbon- Steel _ quirements of this section n apply to to the 


and under are 


‘requirements of this section ap 
may 


| 


Tensile strength, min. , psi 
Yield point, min., psi.. 


Elongation in 2 in., 


“EW cc” 


Section 16 (a).—Add the sy sp “EWCC" and ““EWCD"’ 


Lista 


EW sinc the 
to the two new grades, 
, since the re 


— 
| 
— 
| 
4 4 ie 
| 
a 
— 
> H use 


Nickel, max., per cent 


Footnote a. tial the reference to manganese in aie footnote. 


Steel Castings Suitable for Fusion Welding at Temperatures from 750 to B 
1100 F. (A 217 - 41 and affect only the referred to: 


"welding for pressure turbine as follows: ergency ternate Provisions, when specified, may be 


Bea “Babbitt Metal’ 23 - - 
ing as to 
“= 


ABLE I —CHEMICAL REQU IREMENTS.0 


Chromium, per cent Alloy in, | mony, ‘Copper, | per’ | Arsenic, 
pe Grade Ip per cent cent | per cent 


_ Moly bdenum, per c cent per cent | per cent 


each mebaction « of 0. O1 per cent below the maximum 14. 2.75 remainder 
carbon content, an increase of 0.04 per cent manganese above the O.9to | 14. remainder | 0.4 t00.6 
maximum will be permitted up to a of 1 Per No. 16.] 10. | 


Paragraph the followi owing requirements EWCS: 


Where tolerances or limits are not prescribed in this table, the 


‘Variations specified in Section 5 of Standard B 23 26 5 apply 


_ physical properties of white metal al bearing alloys which appears i ; 


PHYSICAL PROPERTIES OF ALTERNATE ALLOYS. 


Melting Ranges 
Brinell Hardness Pp Pouring 


- At | | Deg. Deg. | Deg. Deg. | Deg. 
2 . | Fahr. | Cent. | Fahr. | Cent. | Fahr. | Cent. 


Reduction of area, min Per cent. 


tion 17 (a). —Add the symbol “EW C5,” 
ion apply to the new grade. Por 


The following Emergency Alternate Provision, when be The following Emergency Alternate Provisions, when ‘specified, may 
be used as alternates in A.S.T.M. Tentative Specifications for Soft _ 
Steel Spri ng Wire re(A. 227 - 41); aad affects eile the requirement ohaealie “aS Metal (B 32 - 40 T) and affect only the requirements referred to: en 
Section 4.~-Omit the anata for Nia which reads as foll NS: id ‘Section 3 3.—Due to the fact that the Government has forbidden the use 
Manganese, per cent... 0.60 to 20> of solders containing more than 30 per cent tin (except special permis- 


Manganese in any one lot shall not vary more chan 0.30 per cent. tions 


- Copper, max., per cent 


cy Alternate Provision, when specified, 


teel Spring Wire (A 229 41) affectsonl re uirements to: 


—Omit the ri for m: manganese in Aand gested as substitute solders: 
B, which tead as fol lows: Coe 


Lead, | muth,@ | Silver,¢ mony, 


Tin,? 
. per cent | per cent | per cent | per cent 


percent cent 


— 


remainder 
remainder 


April6,1942 remainder 


The following Emergency Alternate Provision, when may be 0. 85 remainder i 
none remainder max. 
used as an alternate i in A.S. M. Standard d Specificati 75 for Carbon-Steel 


Valve @ The permissible variations in these elements shall be as follows: Tin: 
pring Quality | Wi ire CA and affects the rec requirem ‘nominal P°. 50, except in the case of alloys 7 and 8; Bismuth: plus or 


referred 0.25; Silver: plus or minus 0.10. 


3 
So 


‘ 
| 
7.” 
2 Grade EWCS Section 4 and Table I.—Due to the f. h ATs 
Carbon, max., per cent. the use of White Metal Bearing Alloys the Government hasforbid- 
a (4).—Add the following requirements for grade EWC5: 
a 
a 
— 
| 
| 
| alloys che following alloys are sug- 


The 7 listed typical tin-lead alloy com sitions the eight 4 the followi ing requirements as as to phys sical properties 


alloys are hand ind di ing solders and cannot be used for wiping. alloys Nos. XXIV and XXVI: 


Average of Specimens» 
nied Tested (See Section 10) Indiv Specimens: 


Tensile strength, min. psi.| 26000 


Elongation in 2 in., -min.,| 
Composition, per cent Charpy impact, min., ft-lb. 12.0 
Deg. | Deg. Deg. | Deg. | Dee Section 7 7— —Add the following ri requirements as to physica! properties for 
Fahr. Cent. ahr. Cent. Alloys Nos. XXIV and XXVI after 10-day exposure to water Vapor at95 


2 


Alloy No. XXIV_ No. XXIV 


remainder | 5 1.50 | 21: 258¢ 
remainder | Section 8 (@).—For these two alternate alloys add the 
quirements for the average expansion of any five or more castings or test 
380 Specimens after being exposed to water vapor at 95 C. for ten ays: 


Inch, max., 


none 
none 
none 
Also antimony 0.5 per cent, max. 


+ Also copper 0.25 per cent, max. _ 
Estimated by pyre meter and visual appearance. 


(Superseding Issue of August 25, 1941) 

Issued, April 6, 1942 ‘The! followi ing Emergency Alternate Provisions, w hen: specified, may be 

oe Te as an alternate in A.S.T.M. Standard Specifications for Insulated — 

: Wire and Cable: : Class AO, 3 30 per cent He Hev rea Rubber Compound ” Dn 

4d and affects | only the: requirements referred 

Section 2. —Change this section to read as follows: 


al janes 2. The conductor shall be soft annealed copper properly coated with — 
Table the following requirements for alloy tin, lead, or lead-alloy, and shall have the properties and characteristics 


for the “4 specified in Sections 3 to 7. Coatings conducive to galvanic action at 


= splices, such zinc, are not recommended. 


Section 7 (s).— —Change the heading of this section to read “Continuity 


Coating Test,’ add a new at the end read as follows: 


Nickel, max., per 0.3 Where lead or lead- -alloy coated wire is used the continuity - of the 

: iron, max. » per cent. oo . I. coating shall be determined in accordance with Section 7 of the Emer- 

Zinc, Max., per gency Specifications for Lead-Coated and Lead- Alloy-Coated 


American Society for Testing Materials. 
per cent ‘Section (6).—C Change to tead a as follows: WS: 


Aluminum, per cent with Paragraph (4) show any signs of two more specimens shall 
tested. of these two additional specimens fail, that coil or 

. reel shall be rejected. If both specimens pass the test for continuity “4 
3 coating, the coil or reel shall be accepted. If more than 10 per cent 0 | 

; ened, April 6, 1 942 co: ue ; _ the samples in the entire order fail, all of the wire shall be rejected. If 

10 per cent or less of the samples in the entire lot fail, each coil, reel, or 
The following Emergency Alternate Provi visions, when specified, may be 7 length may be tested and accepted or re rejected upon the “a we F 


Section to read as follows: — 


Ww Number of Yards 


Magnesium, per cent. 0.03 to 0. .08 to 0.08 y he tape shall treated o on one e side with a an compound 

007. Mature not injurious to the wire insulation. The nominal thickness 
shall be 0.012 in. and not less than 0. O11 in. ‘Ocher of may 


Cadmium, max., 
max., per cent..... be used if by the purchaser. 
Alloys Nos. XXVI are of Alloys Nos. XXIII and —Change braid” to o read a “code braid. 
XV, respectively, and their use is intended to conserve aluminum during the q “g = i ae 
i im emergency. Th ey are not intended for those applications where failure — a 29.- —In the heading and i in — section n change . 
t 


uld result in al or industrial hazard o read “code braid.” 


ASTM BU 


— 
— 
|) 20 
— 
fs! 
— 
— 
— Ne 
— 
ra — 


"Corton braids shall be woven from cotton yarn. Single 
ply urn may be used if the diameter under the braid is 0.8 in. or less. 
or diameters greater t than 0.8 in. and for heav y braids at least two ply 

shall be used. 


®. Change“ standard braid” to read 1 “code braid.” 


Table VI. —Change to read as follows: 


Under 0.500 in. 0.501 in. and ind ver 


alalalala 3 


a 


Size and Ply ie 
Cotton Yarn 


168 
149 
129 
169 


65 37 
52 


1s | 191} 79] 39 
i Toble IX. —Desi nate the values of Y in the present Table IX as apply- Table X.—Omit from Table X the typical construction requirements for 
— ing to heavy Desig and add to this table the values for for Y — to - standard braid and add to this table the typical construction wai 


as given in the accompanyia ing Table code braid as the accompanying Table Xa. 


TABLE Xa. PICAL CONSTRUCTION 


Size of Class R, Nominal Size 
A.w.g. or Insulation, Ply 
A 


No. 14 Solid) 
No. 14 Stranded 151 to 


to0. 


0.201 to 0.22 
‘ 


0.226 to 0. 250. . 
0. 251 to 0. .300. 


Strandec 
0.301 to 0.360. . 


to 


>, 


.-.|0.361 to 0. 400... 


0.401 to 0.450. . 


No. 00} 
No. 000 to 250 
mils 


0 801 tol. 000. . 
500000 to 700000}; 


cir. mils. . 
to 1 000 000 
./1.201 to 1.500. . 

to 


000 cir. mils 


Section 1 (b).—Ch ange to read as follows by the sbbilins of the italicized — 
Except for the rubber insulation, wire and cable supplied lender 
following Emergency specified, _ these specifications shall conform to the Standard Specifications for 
be used as alternates in A. S.T.M. Standard Specifications f for Insulated Insulated Wire and Cable: Class AO, 30 per cent Hevea Rubber Com- 


: _ ‘pound (A.S.T.M. Designation: D 27), modified in accordance with the 
and Cable: Performance Compound ( D 353 41) and affect Emer, ency Alternate Provisions EA - D 27, of | the for 
“only the requirements referred to: Testing Materials. 


d hd 8/1 | 0.0197....... | 541 | 290 | 170 | 107 | 603 | 325 | 191 | 120). — 
of Braid, in. 39/2 | | 698 | 307 | 246 | 161]... |... |... |... — 
Braid, in. 015 28/2 | 0.0168....... | | 377 | 280 | 149)... — 
— | 0.0182....... | 601 | 333 | 199 | 127] ... 
800 22/2 | 528 | 284 | 166 | 103 | 603 | 318 | 186 | 116 | 77 
10/3 | 322 | 152 | 81 | 47 | 362 | 170 4 
i 
| 


Suttons 3. table of 1 requirements and the 
tests of t insulation: 


ABLE L—PHYSIC REQUIREMENTS FOR INSULATION. 3000 


Elongation at rupe Tensile after 48 hr. in pressure test, min., 


A ‘Section 6 (a).—Omit the phrase ‘with the. exception of the tear test’ 
Table III. Reduce the tabulated values in Table Ill for insulation fe- from the ofthe second sentence. 


Section 6 (4) ‘Omit this this Paragraph \ which ich describes the tear test spe a. 


Fis. —Omit this figure which shows the ‘test specimen for 
"Sato 8. —Omit this section w hich describes the tear test. 


The followi ing Eme tgency ‘Alvernate Provision, w hen specified, may be EA 533 


as an alternate it A.S.T.M. Standard Specifications for Milled Toilet 6, 


— I.—Add the followi ing requirements for type D built soa 


a 
4 
“Sugar an ‘and foreign matter... 
Som of free alkali and total matter insoluble i in alcohol (alka- 
Mateer insoluble in water, max., per cent. 
Issued, 49 1942 Material passing an -micron sieve, Max 


following En me rgency Alternate Provision, when specified, may be 

as an alternate i ir A. S. T. M. Standard rd Specifications for Insulated Wire 


- Rosin acids, max., per cent based on the finished product. . 
and Cable: Heat-Re sisting Rubber Compound 469 ~ 41) and Anhydrous soap co content, per cent P 4 
the nts referred to: 


4 joes _® Deliveries which yield m more than 16 per cent volatile meal shall be 
1 6b). —Chan to read as by the addition of the ofthe italicized rejected without further test. 


35 
April 6, 1942 


As an Emergency Alternate Provision, when specified, soap conforr 
a to the Standard Specifications for Chip Soap (A.S.T.M. Designed 
of the American for Testin Materials, may be furnished 
Issued, ‘April 6, 1942 


The En ergency Alternate specified, 


be used alter nates in a A. S.T. M. Standard ‘Specifications for |White 


rh 


As an Provision, when soap 
wherever it tls to the Standard 1 Specifications for Chip Soap (A.S.T.M. Designation: 
mig we of the American Society for Testing Materials, may be furnished in 


place of palm oil chip soap. 


Section 3 the able of composition change 
1osin, sugar, and foreign matter from: 


April 6, 1942 
ry The following Emergency Alternate Provision, when specified, may be 
as an alternate in A.S.T.M. Tentative Specifications for Insulated 


Wire and Cable: Ozone- Resistant tly Insulation - 574 - - 40 T) and 


ects only d the ts referred to: 


D 532 
Issued, April 6, 1942 


The follow! ing Alternate when may tions, unless otherwise specified by the purchaser, shall conform to the 
r be used as alternates in A.S.T.M. Tentative Specifications for Rubber | _ Standard Specifications for Insulated Wire and Cable: Class AO, 30 pe 
di Hevea Rubber Compound (A.S.T.M. Designation: D 27), modified 
= Compound for for Electrical I Insulated C Cords and Cables (D 532 - 39 Tr) - in accordance with the Emergency Alternate Provisions EA — D 27s of the 

and affect ‘only the requirements referred to American for Testing Materials. 


| = 
mod: 
4 ; “n specified, may be 
hdl 
‘ pound (A.S.T.M. Designation: D 27), modified in accordance with the — ‘De 
We 
“Title and Te: — och 
the requirement for acid num 
Acid number of the mixed fatty he addition of the italicized 1 be 
q 


592. deavor to make u up p products which might be suitable use in salt water, 
- lowed, April 6, 1 If these new products prove acceptable, Committee D-12 on Soaps and 


The following Emergency hen specified, , Detergents will specifications be based the 
be used ‘as alternates in A.S.T.M. Standard Specifications for Olive Oil- products found to be most suitable for this use. ees 7 


Solid (Type A, Pure; Type B, Blended) (D 592 - 41 T) and affect onl EA-D630 


4 

Title and Text all references to *‘pure”’ and ‘olive oil throu The f following Alternate Provisions, w hen specified, 

out these specifications. . For making this solid soap, any oii may ure 0 a 

= that will produce a soap conforming to the chemical compielion be used as ee in A. S.T.M. _ Tentative Specifications for Olive il - 

requirements prescribed in Section 3 and in Table I of the specifications Chip Soap CType A , Pure; Type B, | Blended) @ 630 - 41 T) and affect only | 

te Table I. —Change the requirement f for t er of the mixed fatty acids acitefor 


Title and —Onmit all references to “‘pure’’ and “olive through- 


on ‘Type A Out these specifications. For making this chip soap, any oil may be 
will produce a soap conforming to the chemical composition require- 
‘Titer of the mixed fatty acids prepared from the saat 16 oh . : ments prescribed in Section 3 and in Table I of the specifications mod ified 
iter 0 the mixed fa y acids prepare ap, Max... 2 type A soap from — 
Titer of the mixed fatty acids from the soap 
No substitute for salt-water soap is available at present. ~ The vario $ er ree 


Titer of the mixed farty prepared from the soap, 
, however, have signified their to 


ong-1 ommittee Mem ers. 
ime 


nN x comprising notes on the outstanding activities of long-time _ 
A.S.T.M. members, there are presented below outlines of the 


work of three additional members, In general, the men whose 


activities are described i in this series have been affiliated with the 


~ Society for 25 years or more and have taken part in committee 
work for long periods of ‘caulian o definite sequence is is being 


Hyman BORNSTEIN, Director of Laboratories, 
ee and Co. Molin Ill., graduated from . Armour 


ailroa 7 y 7 
oad, he returned to Chicago: and was ed Iron Division, and as Director. was President 
Chemist by the City of Chicago. During the 


~ World War he served in the Ordnance Department with 
| the rank of Cay 1920 
ptain. Since 3 gz0 he has been member the of Automotive | 
with Deere and Co. at -Meline, IL., in his present position 


tiv the I d Steel Division. . Recentl he h 
work has been largely i in the metallurgical field, visio y 


Cludin ray ir x 
on and malleable castings, stecl, and heat American and Steel Institute on steel 
_ treatments anc 1 he acts in an advisory capacity to the 


7 
various plants of He is activ ely at work in phases of the War Production 


Boards National Emergenc Steel Sp cifications 
Bornstein has been affiliated wit with the. Society since 
1915 and for mo 7 
ore than 20 he has been a a member of Aaneticen Chemical American Society for Metals, 
ommittee on Cast Iron, having served as secretary 


Institute of Mining and Metall 
from 1926 to 1928 and chairman, 1928 to 1936. has” = American urgical 
J also been a member of Committees A-1 on Steel since 1921, 

on Malleable- Tron Castings since 1931, his mem- 

on D- 1 on Paint, V arnish, Lacquer, and Related which col- 


Products dates from 1922. has served on several sections lege he in w ith the degree of B. ip Civil 
of Committee E- 1, including those on Tension Testing, 


Indentation Hardness, and Elastic and he in 1917, "after a year of post graduate work and four years 
on the Staff of the Iowa State College. 


to of Tests for Ex 


| 
q 
producers of thi 
=l 
_ Engineering. He later secured an LL.B. degree at John mer 
» 
4 


In addition t to hie: membership i in 5 ; 
‘terials, “1917; of Civil Engineer- affiliated with the American Chemical Society, American 
1917-1920; and was promoted t to Associate Professor Institute of Mining and id Metallurgical Engineers Society 


i of Ciil. Engineering shortly before leaving t to assume of Automotive Engineers, American Institute of Chemical 
highway duties in linois.— _ While with the Illinois Engineers and the Detroit Engineering Society. He has 
Highway Department from 1920 to 1926, Engineer of served as chairman of local Detroit sections of the follow. 
E Materials, Mr. Clemmer was in direct charge of the re- ing organizations: American Insticute of Chemical Engi. 
search projects in connection with the tests of the Bates neers, American Chemical Society, American Foundry. 


— Road, a widely known highway research men’s Association, and the Detroit Engineering Society, 
project. | in 1941 he received | the appointment as assistant to the 


va From 1926 | to 1930 M — associated with © Detroit District Coordinator i in the Federal Reserve Dis- | 


the Solva ay Process Co. as Technical Advisor t to the Sales trict representing American “Institute Chemical 
‘Department. In this ris capacity h he had direct supervision of Engineers. 
all researches in « concrete - sponsored by the Solvay Co. ae Mr. Putnam i As vice-president of the American Council _ 
_ Resigning from this position in March, 1930, Mr. Clem-. of Commercia | Laboratories and treasurer of Universal | 
“mer assumed bis present duties as Engineer of Materials | Process Co., a research corporation. , Her ‘is also a member 
for the District of Columbia. In his present position he of the! Detroit Boat Club, 4 
has direct charge of the inspection and testing of all high- 


way and cons:ruction materials used in the District of 


Mr. Clemmer is active ona number of A.S.T. M. ‘com- 
mittees, including C-9 on Concrete and Concrete Aggre- 
: gates s since 1923; D-4 on Road a and Pavi ving Materials since re as 
-1g22—chairman, 1932 to 19345, on Soils for Engi- ‘most interesting has been covering 
f Standards o 


neering Purposes since its organization in 1936; and Gr the work of the National Bureau o 
on Cement since 1940. has also” been a member of al Properties of Dental Materials.’’ Listed a as 
Committee 1 A-1 on Steel since 1934 and is chairman of and C433 this publication can be obtained from the Superinten- 
represents Con mittee [ D-4 on the Section on Flexure ont dent of a , Washington, on, D.C., at 75 cents eat each j sda! 
ing of Commi:tee E-1 on Methods of Testing. He is a binding 
member of Sec:ional Committee A37 on Road and Paving - The f publication consummates 23 years of research at the 

- Materials of the American Standards Association, and is Bureau i in which since 1928 the American Dental Asso 
the A.S.T.M. “representative on the Standing Committee tion, through | its Research Commission and maintenan 

on Simplified Practice Recommended for Coarse Aggre- of a staff at the Bureau, has closely cooperated. _ The pub- 


a gates of the National Bureau of Standards. Seep lication is really a a condensation and résumé « of more th 


| 


Mr. Clemmer is affiliated the American ‘100 ‘reports which have been issued since 1919. 
oard, Wilmer Souder and George are the authors 


American Military American Public. Works of the publication. 
“Association American Road Builders’ Association, and the 


Federal Specifications Executive Committee. 
Puram, President, Treasurer and Technical 


- Director, The Detroit Testing Laboratory, Detroit, Mich., 


his education at Buchtel College (now U University been received a copy 


the Spanish translation « of the June, 1940, Report o of the 
1894 to 8 and upon com Committee on Standard Specifications for Concrete 
95 prenng work: Was ‘and Reinforced Concrete submitting Recommended Prac- 
connected with the: Corrigan ~McKinney Iron “Co. 
Later he was chemist metallurgist for and Rein- 
. Superior Charcoal Iron Co. and then held these same posi- i- 


ae tions with the Michigan Malleable Iron Co. He was con- wien: 
nected with tke American Radiator Co, chemist and i in Committee has been published by the Argentine 
903 ith Institute of Portland Cement, which has its headquarters 


1 ig 
organized The Detroit ng Laboratory, v wi Calle San] 1137, Buenos Aires, /R.A. The report 
which compa: ty he has been continuously engaged in 
has been issued in paper and simulated leather 
general consul: ‘ing practice since its organization 
4g and 1918, Mr. Putnam held the commission of Major ees 


in the ¢ Iaspection Division of Ordnance, U.S. Army. 


Mr. Putnam has been affiliated with A.S.T.M. for over . 
years, his membership dating from 1911 . Hei is a mem-_ 
ber of Committees A- -3 on C n Cast Tron and -7 on on ‘Malleable- FIrrkENTH Semi- Annual } Meeting of the 
Iron Castings, having served on A-3 since 1915 and on A A-7_ Eastern Photoelasticity Conference will be held on Sat 
since rg18. 3. He was chairman of / A-7 from 1924 to 1936. day, June 20, 1942, , at The University Club, 40 : 
Mr. Putnam re :presents Committee . A-7 on Committee E-8 , Boston, Mass. All should be addressed 


re and Definitions. He is an active 


- the several constituent ‘organizations responsible f for the 


— 
| 
— 
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This Program Is Is Subject t to Change 


MEETING 


"AMERICAN 


ATLANTIC CITY, N. J. outros HADDON HALL a JUNE 22 to 26, 1942 


Registration etings 
1 


| 2nd Symposium on Radiography | 5¢/ Symposium on “Radiography ; 


Electrical Insulating Materials, | 6th Timb 


Vednesday, 7th Round-Table Discussion on Al- | 9th Fuels and Lubricants 
ternate Alloy Steels and Con- | 10th Steel, Ferro-Alloys, Effect of 
servation of Strategic Alloys ‘Temperature 
R Road and Paving Materials; Bi- 1h 43 30 p.m. Marburg Lecture 


17th Brick, Refractories, Insulating Concrete and Concrete Aggre- | 


Tuesday, June 23 9. 30 First 


Symposium Radiography | 


“Report of ‘Committee E- on Radiographic Testing. HH. Lester, Radiograph: of Welds « end Weldments. Lorentz, Jr 


The of the X-ray machines, 
culminating in the recent dev elopment of the 1,000,000-volt indus- a 
trial machine, is discussed. a his latest development has enabled — i 
slag ea si many improvements. Not only is the X-ray no longer a sev ere 

aa on ainaedeiia limitation on weldable plate thicknesses, nor is it a bottleneck in 
ae hi i? production, but also better quality radiographs are being obtained. ad 

This honed Symposium on Radiography is sails in order to Fe. The recent development of fine-grained, high-contrast film for. 

- acquaint the engineering profession with the most recent develop-— use with no screens or with lead screens, in conjunction with the 

_ments in X-ray and radium radiography of engineering materials voltage range available, showing very fine detailto 

to provide those interested with an opportunity to discuss and be obtained. = 

coordinate their ideas and methods of procedure. = | hae 

Since radiography as a tool for testing materials is rather new, 

humerous problems have arisen since the first symposium was held Calibration Data Measurements the Radiography 
& in 1936, partly brought about by the phenomenal increase in the of Magnesium Aircraft Castings. . LW. Ball, National Research — 

- applied voltage and a more extended use of radium. But there has — 5 

also been a diversification with regard to the products investigated 

due to the increased war industry which has given rise to numerous _ The thi to 5 
problems. Some radiographers have been more successful in solv- purpose this paper is prov ide radiographers 

ing these problems than others, and the exchange of ideas cm already familiar wi 1e X-ray examination of a 3 


by such a symposium might contribute considerably to the war ef- with information required for the satisfactory examination of mag- 
forts. By a coordination of the work of the various laboratories a 
, Penetration curves obtained from a slotted wedge penetrameter 
sound basis for further advances would be provided, giving radiog- Pa tivity limits 
Taphy the standing that it deserve together with measurements of the sensitivity limits are p 


> Suitable exposure factors are recommended, and a comparison is 


of X-ray Inspection Applied | tween the Tesults with Noscreen and film. 


tion, Don | M. McCutcheon, Fe Ford Motor Co = 
Describes the general application of X-ray 
of Magnesium Alloy Castings. R. S. Dow 


rel 

hile it is not that the are new, method for the quantitative of micro- 
atin the experiences of the author in trying out and applying im porosity in radiographs of magnesium alloy castings is described. i 
the most efficient methods for large-scale product‘on. “ote The amount of porosity appearing in test bars of two alloy composi- be 
__ Since most of the author’s work has to do with war ee sf ions and three heat treatments is compared with the tensile proper- ene 

‘ t € present paper is written mainly from that standpoint, but there — _ ties. tee he endurance limit of one alloy is 8 also compared with the 
is no doubt that the experiences will be 
‘to peacetime work 
(Symposium ‘continued in Second and F ifth Sessions) 
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ymposium on Radiography hy (Continued) 


‘The Application of High | Voltage X- -rays in the ail ‘Shop. 


R. Carpenter Babcock & \ Wilcox Co. 


used prior to volt -rays were inadequ: te 
atisfactory radiographs of heavy plate. Million volt X-rays. fave 


Po possible the elimination of many of the former difficulties and | 


have shown the way to increasingly efficient radiographs at lower = 
voltages. The Bucky grid is no longer considered essential at sll 

plate thickness, providing the ‘right , technique is available. 


a The Gamma- Ray Radiography of Welded | High Pressure Power Plan 


Piping. Ww. E imerson, Pittsburgh Piping and Equipment Co. 


Power piping is being continually ‘subjected to iner easing 
temperatures and pressures. Simultaneously with the increase in 
working temperatures and pressures comes a demand for more rigid : 
—m of v we Ided 1 joints. More andr more frequent i is the demand 


for radiography of welded turbine leads, boiler leads integral 
Due to the apparently increasing popularity of this method of 
inspection, a discussion of the apparatus and procedure is given, 
the with a discussion and experimental study of sensitivity; | 
_ the effect of source to film ratio, source intensity, metal thickness, 
and film speed as they effect sensitivity; and the most a 
part of radiography, interpretation of results. 
Contrast and Latitude in Steel Casting Radiograpt sion 
Kerays. Moriarty, General ElectricCo. 


‘The methods commonly used in casting to gain 
trast or latitude are briefly discussed. The 1,000,000-volt X-ray 
unit with its abundance of X-ray energy permits ‘the question of 
contrast and latitude to be answered economically by a choice of 

hes X-ray film. A method is described wherein it is possible for a given | 

radiographic application t to of film suited. 


— 


‘te 
Third Session 


Held with Second and Fourth Sessions 


terials. H. L. Cu arts, Chairman. | 


Reports on standards being recommended for submittal to the 

American Stanc ards Association for approval as American aged 
ort of Committee D-9 on Electrical Insulating ‘tate. ; 


Smith Taylor, Chairman, 


| 


following: 
general methods of testing steatite used as electrical insulation, 
tests for vulcanized fiber, for dimensional measurements of rigid tubes, 
and for power factors and dielectric « constant parallel with — 
_ tions of sheet aad plate insulation. Results of cooperative in 
Br resulting in the preparation of the latter method are included. The 
_ report also includes numerous revisions in existing standards and 
4 tentative standards for electrical insulation in order to improve and 
_ bring them up to date. A number of problems being studied by the 


new tentative methods’ included this report cover 


Oxidation of Oil, ASTM. Cooperative 


“AE Flowers and S. A. Fruchtman, The De Laval Separator Co. a a 


This paper presents a statistical comparison of the reproducibility 
_ of results obtained by different methods of test for the oxidation 


characteristics of insulating oils, taken from the voluminous records a 


_ of the work done by Section B of Subcommittee IV on Liquid coal 
sulation of Committee D-9 the past sixteen years. 


_ This report resents new tentative specifications for ‘toluidine 

_ toner and a new test for abrasion resistance of organic coatings with 

= _ the air blast abrasion tester. An extensive revision of the method of 
_ test for spectral apparent reflectivity of paints is included. A. 
number of recommended changes are presen 

_ standard and tentative specifications and test methods for paint 
materials and f ve tentative oo are recommended for — td 


A Recording for Paint Consistency Measurements. 


Tests for sludge formation in mineral transformer oil, — 


ted in the existin 
in 


C59 on Electrical | Insulating Ma- 


of the for rubber alternate p the 
_ order issued by the War Production Board. These cover alternate — 
- changes in five specifications for rubber insulated wire and cabl 
and new emergency specifications for rubber sheath compounds fo 
Rab and cables. The proposed method of test for indentation ¢ 4 
rubber by means of the durometer, which appears in the March — : 
Bu ttetn is also to be recommended for publication as an 
- emergency standard. Appended to the report is an extended ab- a 
 stract covering the of the cooperative tests for accelerated 
light aging of rubber. The methods of testing rubber cement -. 
recommended for adoption as standard and the report includes a — 
“number of other recommendations affecting the present aan 


| 
Report of D-12 on Scape ‘ail Other Detergents. 


- 
This report presents new tentative specifications for 


Ls pound chip soap with rosin, compound powdered soap (granulated, 


with rosin), and for Type D built soap. Important revisions in 
number of existing specifications are presented for action. The ie 
report also lists a number of emergency alternate provisions in the 
soap specifications issued early in 1942, with an explanation of the — 
_ need for these emergency alternates. Appended to the report as 


q information are extensive proposed methods of chemical analysis of 


ie of Committee D-1 on Paint, Varnish, Lacquer, and Related — Report of Commitee D. 13 on _— Materials. 


- 


tentative specifications for cotton 

, - and new methods for jute rove and piled yarn, and for identifica- 
tions of finishes on textiles will be included. A new tentative 
_ method for fastness to atmospheric gases of dyes c on cellulose a 


bi fastness by laundering is being presented in the form of a new stand- — 
ard method of test for colorfastness to laundering and domestic 
washing of cotton and linen textiles which was completed in co- — 
operation with the Sectional Committee on Fastness of Colored 
Textiles, sponsored jointly by the A.S.T.M. and the American Asso- 
ciation of Textile Chemists and Colorists. The report also includes 


a R. Wicker and LA. Geddes, Krebs Pigment and Color Corp. 6: extensive revisions of methods of testing wool felt, part wool fabric, — 


re - new recor ling viscometer rotates a cylindrical container at 
constant speed, so that the liquid within imparts torque to a sub- | 
q Zz merged paddle connected with a spring. A lever arm records the 
steps, from 30 to 285 rpm. 
— An Analysis of the Uranyl Oxalate Actinometer as Applied to 


Accelerated Light and Weathering Tests. F. Bowditch, + 
Greider and C. G. Olllinger, National Carbon Co., Inc. 


The usefulness of the uranyl oxalate actionometer in . checking 
the constancy of a source of given spectral composition is pointed | 


out and practical modifications in the method ee to pin a 


— use in a the ay erage laboratory are discuss 


consistency upon a moving chart. Speed can be in 


if Laberthe, Jr., ,Chairman, 


and cotton threads as well as several recommendations in other = 
standards and tentative standards providing for improvements 2 — 
a the existing test methods. roposed test for diffuse transmission 

of blackout material for et scent lamp light is appended to the 
‘report as information. Tests for resistance of fabrics to 


We attack by microorganisms is also included. _ 


L14 on Fastness of les. 


This report announces the organization ” a sectional committee — 
oe under the joint sponsorship of the American Association of Textile 


testing fastness of colored t textiles to co mae 


rayon is presented. An extensive revision of the test for color § 


Chemists and Colorists and the A.S.T.M. to coordinate methods of 


| 
ma 
| gi 
laa 
lim 
| 
‘ 
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Held with Second Third Sessions 


- This progress report discusses briefly the considerations given by 
‘the committee during the year to the sampling, methods of analysis, \ 
and classification of industrial waters. Three tentative methods 
are recommended for adoption as standard comprising the test pro- 
 eedures for calcium i ion, chloride ic ion, and jon in 
industrial waters. 


4 al of Joint Research Com 


in ‘This progress report discusses | primarily the research project on 
caustic embrittlement and briefly discusses other problems that have - = 
been considered by the joint committee. 
lai: Table Discussion on the Solvent Action of Water Vapor | at s 


High Temperature and Pressure 


Report of Committee D- 19. on Water ‘for Industrial Uses. Mex H Hecht, 
Chairman. 


In the present-day high- -pressure steam ge generation, boiler r water 
temperatures approach the critical temperature of water, 706 F., 
and the temperature of superheated steam ranges upward, rather 
eunmonly to 925 F., and in some instances perhaps to higher v — 


June 23 


Held si Simultaneous 


yw 
Symposium on Radiography 


n Exposure Meter tee Xen -ray Radiography. — Herbert Friedmen and 
Arthur L. Christenson, Naval Research Laboratory. | A 
o ® meter has been designed for use with a G. E. 220-kv. radio- — 
graphic installation, which indicates on a microammeter the X-ray : 
‘intensity transmitted through specimens mounted in position for 
_ radiographing. For given brands of film and intensifying screens, 


. 


_ carry-over the sole exp 


from Second 


a 
the limiting factor the availability of under the 

Ceramic-type mineral deposits form in superheaters and turbines = 
to the detriment of efficient and dependable operation. The source _ 
of these deposits i is the material dissolved or suspended in the boiler 
water. How is this material transferred from the boiler water to 
its final location in superheaters and turbines? Is mechanical — 

What is the mechanism of its 
deposition? — Why is silica found soluble at times, combined as 
sodium silicate; at other times, insoluble, uncombined, as crystalline — 
quartz here and amorphous silica-glass there? W hat may we find » 


in the physical chemistry of high temperatures and pressures which — 


may help to explain what we actually find? | 

_ For many years, Dr. George W. Morey and his associates at the — 
‘Geophysical Laboratory, Carnegie Institution of Washington, 
Washington, D. C., have been obse matter at high tempera- 
tures and pressures in their geophysical studies. Because of the 
obvious relationship of the hydrothermal synthesis of silicate rocks — 
and the ceramic-like deposits on a turbine blade, Doctor Morey has 
agreed to confer informally, at this Round-Table Discussion, with 
engineers and chemists interested in this problem of superheater and © 
turbine deposits. Field observations wed pent of some laboratory — 
investigation me — will be offered a a number of engineers 
chemists. 


Session 


screens. The photographic equipment consisting of 7 
processing solutions, and viewing lamps. 


ion) 


ae. a ey i Experiments have been designed to reveal which features of each 


item are essential to sensitive radiography. These experiments are 
described, and their bearing on y practice is dis- 


the meter may be calibrated to indicate exposure times required for Equivalent Penetrameters in Radiographic Schier 


_ any desired film blackening. The receiving element of this exposure | 

_ meter is a specially designed Geiger-Muller counter of high enough ~ 

i Patt sensitivity to permit accurate determination of exposure time in 5 4 
> é sec. Indications of the meter are independent of the geometry of 
Ss the radiographic arrangement and the type of specimen material, 

and above 150 kv., there is little dependence on kilov oltage. oe 
Million Volt Portable X-ray Unit. Charlte ton 


Westendorp, p, General Electric Co. 
Investigation of the Apperetus Used i in Radium 
L. W. Ball, National Research Laboratories; and D. R. “Draper, 
Inspection Board of the United Kingdom and Canada. 
The apparatus 1s used i in radium radiography i is considered as con- 
“ sisting of four items. They are: (1) The source consisting of the | 
active substance and the capsule in which it is sealed. (2) The 
_ surrounding material consisting of the walls of the room, table top, 


- ete., together with the protective housing used to limit the spread of 
the radiation. The cassette containing the film in contact with | 
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lastics, 


‘This report recommends for publication. as tentative the follow- 


ing five new methods: Tests for repeated flexural stress (fatigue of De. 
- plastics), for mar resistance of plastics, for creep of plastics, for 
-measuring photoelectrically the haze of transparent plastics, and 
_ descriptive nomenclature for objects made from plastics. Two 
ia tentative methods covering tests for index of refraction of trana- 
parent organic plastics and for water absorption of plastics are 
recommended for adoption as standard. A brief of 
— of the committee is also included. 


Resistance of Plastics. 


Ladislav 


ics now under invest, 


Gilbert E. Doan, Lehigh h University 


Radiography—til 
University. 


Resistance.” 
- fixed height onto the surface of ¢ 


=e 


The present study attempts to determine with gamma rays 
thickness of a penetrameter used on the film side of a test specimen 
that would be equivalent to one used on the sowrese side, where itis 
“usually placed. In radiographing pipes, where the penetrameter 
cannot be placed inside the pipe Gan 
thicknesses of equivalent penet r 
cent sensitivity defined in the AS_M.E. for 


Robert. J. Schier ED 


The present study a simple equation for determining the 

minimum safe radiographic distance where an A.S_M_E. penetrame- 

ter is used. This is simpler than the general equation 
g. 


of Doan and Youn Itis tested by which results 


8 p.m. 


ber r 


of method 


oo in this | paper has ‘an given the tentative designation 
A standard abrasive is allowed to drop a | 
astic sample mounted at 45 
deg. to the axis of drop. Several spots are made us- 
increasing amounts of abrasive. The progressive 


is che 


— 
t 
— 
— 8 p.m 
| 
| 4 
| 
| 
| 
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at constant temperature and “Long-time extens- 

ometer creep tests show the effect of stress and aging on the creep man. 
rate. Repeate! bending fatigue tests show the importance of This report presents a revision for immediate in “the 
speed of testing and range of stress on the fatigue strength. Com- ; z standard method of test for distillation of creosote providing for the 
pression tests of preconditioned specimens tested at inte: vals of use of an electric heater and means controlling its operation 


time up to five months show the effect of initial moisture content ae athe Ae Lie Lite ers 
Albert G Di 


Strain Relations in Timber Beem ietz, Mass 
n Points of Plastic Materials. John Delmonte, Plasti cs Indus- chusetts Institute of Technology. 


Technical Institute. arious theories | have been ‘advanced the 
_ In conducting: these tests, the ignition points - rane materials — in the modulus of rupture, the proportional limit, and the ultimate _ 
rie. "were determined by immersing samples of plastics into heated salts _ = direct compressive strength of wood parallel to the grain. Two of _ 
controlled temperatures, and determining at which tempera the more prominent theories—the Bach-Baumann, and the Newlin- 
ture the plastic material would burst into flames. _ Trayer fiber support theories—are examined by direct experimental _ 
a has been observed that all plastic materials have an ‘ignition measurements on carefully matched test specimens. The Newlin. 
rey point of this description, and that these ignition points are within _ Trayer fiber-aid hypothesis is in general confirmed, but certain ot 
fairly close ‘mperature of this nature should _its are revised. A strain-variation curve is found, 


_ In the acid ard alkali ngsiatance tests of plastic materials, a test- for Bottle Labeling and Case Sealing. A. ‘Herman end 5. 
ot ng technique is employed which measures physical changes in the 7 ae 
upon its immersion in the acid or a alkali. concen- Joseph | E. Seagram and Sons, Inc. 
_ trations of acids and alkalies are employed, and the temperature a A procedure has been developed by which the starch-bea ad. 
which the most rapid attack occursisnoted. = . hesives for bottle labeling and case sealing can be controlled. The 
It has been observed that there exists a great difference in the | viscosity of the sample to be tested was measured by a falling-bal] 
effect of acids us0n plastic materials, there being an optimum con-— _ viscometer. Adhesive films were spread with a Bird applica- — 
centration rangue which is not the greatest concentration, at t which , tor and examined for hygroscopicity, color, plasticity, and adhesive 
plastics are quite rapidly attacked. strength. Moisture, alkalinity or acidity, and ash were deter 
The effect of zonditioning and nonconditioning of plastics i is also” mined aschemical properties, 


Chairman. Report of Committee D-17 on Naval Stores. P. Veitch, Chairma 


This report wil following five new tentative inal ‘results ¢ of collaborative se series of ‘softening p point tests 
methods: conditioning procedure, tests for pentosans, for internal . _‘referee samples of rosins and resins using tapered and shouldered 
resistant e, for of coating, and for rings are presented. Results of studies on test for saponification 
4 


with Eighth 


Discussion ‘Steels and Conservation of 


5 vital subject of alloy pe a table discussion has tion. 

arranged in which important developments will be presented Steps by the bea 
__ by designated discussion leaders with opportunity subsequently for - truck, tractor, oil drilling and production industries to 
—e discussion of questions from the floor. The subject will be treated 8 effect conservation of alloys, also the work of the Research 
under nine headings as follows: Committee on the Emergency Alternate Steels. 


8 k h ry D 4 of 
_ 2. Steps taken by the steel producer to effect conservation in the f Course followed by the War Dept., Army Ordnance, to effect. 
of manganese and aluminum and other strategic ele-— 


conservation of strategic elements. a 
ments, «lso any other steps taken in production methods to 
serve steel, ete. 9. Moves which have or are to be made to conserve elements in 


= 


% 3 mittee of the pe tn tat Iron and Steel Institute in estab- ‘The discussion will be completely off the record so that important 
lishing the ‘8000 series’’ alternate steels and the process my 4 information may be brought out which would not be possible if 

. ees. used to put them in effect for adoption. oY Aaa handled in a formal way. z Mr. John Mitchell, Metallurgical Ensi- — 
: > . Steps taken to conserve alloys in aircraft engine construction. _ neer, Carnegie-Illinois Steel Corp., will introduce the round-table dis =) © 
Discussion on the possibilities of the use of common steel for _ cussion and act as general chairman and leader. had “€& e 


Road an nd Bituminous Materials 


Report « on ee D-18 on Soils for Engineering Purposes. 


Two new specifications are recommended for publication as tenta- summary of committee. 
tive covering co:l-tar pitch for steep built-up roofs, and for asphalt 
saturated and coated asbestos felt for use in constructing built-up 
New tentative specifications for asphalt saturated Report ¢ of Sc ectional Com mi on R on Reed wil and Paving Materials 
felt for constructing built-up roofs are presented as a revision of the 
present standarc. The report recommends revisions in one stand- Clemmer, Chairman 
ard and one tentative specification and the adoption as standard of | vhs - Reports on reorganization of icles committee and considerations — 
_ three tentative standards and the withdrawal of specifications for e given to plans for the submittal to the American Standards Associa- 
risced with fine mineral granules. of existing standards for approval as American standar 
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Report © of Committee D-4 on Road 4 and Paving Materials. 


Myers, Chairman. 
‘This report includes for immediate adoption revised descriptions ; 
~ 


a 


~ 


of the tests for determination of bitumen and for proportion of 
bitumen soluble in carbon tetrachloride. The specifications for 


- 4 crushed slag for bituminous macadam base and surface courses are 


4 


Report of Committee D. 5 on Coal d Coke. 


Coke. H. Lowry and Charles O. Junge, Jr., Carnegie institute 
of Technology. 


a 


2 


‘man. 


 yevised to include requirements for weight per cubic foot. The — 


method of test for abrasion of rock by use of the Deval machine is 
recommended for reinstatement as tentative since this method is | 


still being used by a number of state highway departments. Edi- 
torial changes are presented in four tentative standards. The 
committee is recommending that a number of the present standards 
— existing tentative standards be continued without change pend-_ 
jing the completion of certain studies now a way which are ex- 


2 


Point of A. B. 


AS.T.M. softening point determination requires approxi- 
mately 1'/s hr. to perform, which frequently is a disadvantage when 
the test is used as a control. With the method described, this 
Shs softening point can be estimated for asphalts in the range of 90 to— 
250 F. in approximately 10 min., , starting with a liquid sample. ai 
Variations in results obtained by different operators and — ey 
tories, using both the rapid and standard tests, -_ compared, — 


Flow Studies of Rosins and Asphalts. with Di 
struments + Walter Zybert, Polytechnic Institute of Brooklyn. 


Hersberger 
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Held s Simultaneously + with Tenth Session 


Fu 1els sand 


and analysis of coal and coke be revised to include tolerances for 
determination of volatile matter. The report also discusses con- 
siderations being given to v olumetric methods for sulfur determina-_ 


tion, the pulverizing cl.aracteristics of coal, and | combin: ation the 
present methods of sampling coal. 


a Application of statistical methods has been made to determine 
the precision of the procedures given in the A.S.T.M. Standard 
-Methods of Laboratory Sampling and Analysis of Coal and Coke 
~@ 271-40). The numerical results reported in the paper were 
seen from 176 sets of determinations, including over 32,000 
analyses, and should permit establishment of ‘permissible differ- 


analy ’ of duplicate determinations on a single sample of coal or coke _ 


related definitely to the precision of the analytical procedures. ese 


4 An Experimental Investigation of the British St: ndard Method for the 
Crucible Swelling Test for Coal. Os stborg, H. R. Limbacher, 


and Ralph A. Sherman, Battelle Memorial Institute. 
The Britisa Standard Method for the Swelling Test 


for Coal is described and results in the authors’ and other labora- 


tories «1 coals of the United States are presented. The particle | 
_ size and small variations in the weight of the sample are shown to — 


i _ have little effect on the results. The principal variable that affects” 


the swelling of the coal is the method of application of heat to the - 
a, 
for this reason, a gas burner is found to be more suitable than a 7 


_ tions on are-welding and gas-welding filler metal, on welded and © 


The 


en are also included 


three rates of 


eludes the furth 


-erucile. _ Mest of the heat must be applied to the bottom an 


tric heating. W ith one ret good check results were obtained 


Held Simultaneous 
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Fieldner, Cheir- 
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Lubricants 


the swelling and the e of coals on 
esidential stokers and the indications are that the on are 


AW 


Report of 3 ‘on Gaseous 


This summarises briefly the being 
given by the committee to studies of the collection and measure- 
ment of gaseous samples, determination of calorific value, specific 
gravity and density of gaseous fuels, determination of impuries, 


and water vapor content of gaseous fuels. 


Report of Sectional Committee Z11 on veniiats Products an and i 


Reports 0 on standards being recommended for submittal to a M 


merican Standard Association for approval as American stand- 


Report of Committee on Products and Lubricents, 
‘Three proposed standards included in this report 
neutralization number of petroleum products by color indicator ty 
yg titration and by electrometric titration; also a test for rust prev — 
ing characteristics of steam-turbine oils in the presence of water. : : 
Test results in support of the latter method are included. The test 7 
for saponification number revised to indicate the reproducibility of 
the test as applied to fats and fatty oils is also appended. Appended o 


to the report as information are a proposed method of test for color — 
of lubricating oil by photoelectric colorimeter, tests for oxidation 
_ characteristics of heavy duty crankcase oils, and a proposed test 
for oil content of paraffin wax, and also a further revision of the 

proposed test for potential gum in aviation gasoline first published , 
in 1941 


ly with Ninth Session 


Steel, Effect of 


Brief oussion of National Steel wor 

condensed reports on investigation of flattening test and deter- 

mining elongation values of tubular products; _ listing, with brief 


during the year. Report will include four new tentative specifica- 


‘Seamless steel pipe piles, and end-quench hardenability test. 


e > Effect of the Rate of | Drafting on the Physical Properties of Steel 


Wee. H. J. . Godfrey, John A. Roebling’s Sons Co. 
‘This i iny vestigation was carried out with the purpose of studying 
the effect of v various wire drawing histories on the physical properties 
of steel wire. The material included a 0.67 per cent carbon natented 
wire drawn at four rates of drafting, namely 40, 30, 20, and 10 per 
cent reduction per draft, and a 0.27 per cent patented rod drawn at 
drafting, namely, 40, 30, and 20 per cent per draft. 
Tension, torsion, bending, and bending- fatigue tests were made — 
on the wire at a number of stages of wire drawing from the patented _ 
condition to over 90 per cent reduction. _ The investigation in- 
er development of a bend testing machine for wire, 
and the physical properties hand-straightened and 
pre wl wire are compared ad The results of X-ray diffraction 


diseuss‘on, of numerous emergency alternate provisions approved 


7 


Quality o! of Converter Gon Sims 


six methods, acid and basic open hearth, acid woe basic electric, = 


iP electric, were obtained i in the raw or green condition. 
_ izing they tested in tension, by low temperature notch bar impact, 
for strain age hardening, and ow-temperature notch fatigue. The 
mechanical properties of the converter steels are compared with 
those of other similar cast steels to determine their fitness for onal 


Report of Committee A-9 on Alloys. H. Critchett, 


ns 


- Recommends the adoption as standard of tentative specificatio 
for ferrochromium and on given to 


normal- 


Nickel and |Related Alloys. Jerome Strauss, Chairman, 


Recommends revisions in chemical | mposition “requirements 
a of the chromium and chromium-nickel sheet, piate, and strip speci- | 
fications bring them agreement with current practice and 


fie | — 
“al 
— 
— 
— 
4 
— 
4 
| | 


Steel Institute. alternate provision in ‘three specifica~_ 
tions for. stain! 2ss steel plate and sheet issued in May, 1941, are 
ss geribed. Announcement is made of the completion of tables = 
Chairman. 


‘oe ret eport of Sectional Committee B36. on Standardization of Dimensions | be submitted to the Society subsequent to the annual meeting for 
Wre publication as tentative: Tests for feebly magnetic materials, for 

= oe and Materials « o° Wrought-lron and Wrought-Steel Pipe and 7 measuring the core loss and permeability of materials, and for in. 
Morgan, Chairman. erementa! permeability and core loss of flat rolled magnetic mate. 4 


; oS cay rials at low alternating inductions using 28-cm. specimens, th 
The __ Reports action approving seven A.S.T.M. specifications and r re- sult of development work by the committee during the past two. 


approval of three specifications for pipe and piping materials recom- years. A revision for immediate adoption is recommended in ‘the 


mended to the American Standards Association for endorsement as standard | test for magnetic properties of i iron and steel. 
American standard. 


Bae 0 of Joint Re scorch Connstiinen on Effect of Temperature on the The Absolute Measurement of the ae Loss in a Single Strip of 


Properties of f Metals NL Mochel, Chairman Sheet lron or Steel Under Alternating | 


brief sumraary of the progress made during the year in the ‘Shenk, United States Steel Corp. 
various research projects sponsored by the joint committee. These Consideration of the he if 
include tests of tubular members at elevated temperatures, proper- — lgss is to be measured in absolute terms, led to the development of 
al ties of metals at low temperatures, effect of variables on high- — an adequate method and of apparatus, which, after use over a period 
ei temperature properties of metals, comparison of short-time test : of years, has proved to be accurate, sensitive, yet rugged. Its 
and a review of high- test advantage over the conventional Epstein Test is. that, besides 
‘yielding an absolute measure of core ‘oss, it is nondestructive and 
of of Tome eliminates the very appreciable effect of cold work because no 
: _ Shearing of the sample is required; yet the method can be adapted — 
. ie % toa specimen of any size. This type of tester can thus be used not 
The ‘oleate in on the part of this joint dineiiiinins: functioning only for experimental investigations but also as a reliable means of 


under the joint urisdiction of 8. A. E. F. A. S.M.., S.T.M., grading electrical sheet. J 


Report of Committee A- 6 on Magnetic Propertie " Thomas Spooner, 


Wednesday, June 24 


wventeenth Edger Marburg Present e future trends i 


asoli ne after the war. 
They purpose of the Edgar Marburg Lecture is to have described 
7 - Starting with the A.S.T.M. definition of gasoline as “‘suitable for = at the annual meetings of the Society, by leaders in their respective _ 
an internal combustion engine,”’ this lecture discusses the close rela- — fields, outstanding developments in the promotion of knowledge of _ 
tionship between the characteristics of gasoline and the characteris- _ engineering materials, Established as a means of emphasizing the ~ 
tics of the internal-combustion engine. The significance of the . —— of promoting knowledge of materials, the Lecture honors | 
A S.T.M. tests for gasoline is discussed together with trends of the | 2 — the memory of E dgar Marburg, first Secretary of 


| dress ; Award o! 


ely 


Recognition of Forty-year 


Chief, Chemistry Division, National A Report of the Executive C. L. Warwick Secre: 


Award of Charles 8 Dudley Medal. report of Society activities bere particular 

sal e work of the Society in connection with the war effort, and& — 
To Todd, Assistant Professor, Petroleum an nd Na review of membership, publications, finances, and administrative 
Engineering, and A. W.  Gauger, Director, ‘Mineral “indies matters relating to committee activities and inter-society relations. 


Award of the Charles B. Dudley Medal will be Report of Committee E-10 on Standards. R. Townsend, Chairmen. 
made to F. C. Todd, Assistant Professor, Petroleum and Natural _ Reports on specifications and methods of test submitted ee 
_ Gas Engineering and A. W. Gauger, Director, Mineral ee _ the procedure for acceptance and publication of new and revised 
"Research, The Pennsylvania State College, for their paperon“Stud- —_—_ tentative standards and tentative revisions of existing standards — 
_ ies on the Measurement of Water Vapor in Gases,” presented before _in the interim between annual meetings of the Society. Also reports — 
the Society at the 1941 Annual Meeting. _ actions taken on issue of Emergency Standards and Emergency 
An annual awerd is made to the author or authors of a paper of Alternate Provisions. 
outstanding meri constituting an original contri’ ution on research at: 
engineering miterials. Established as a means of stimulating re- Report of Commitice E-9 on Chairman. 
commemorates the name of the first of the Contains = brief ciscussion on the new research activities being 
undertaken or sponsored by Society committees, and 
Introduction of Newly Elected Officers. the work of the research committees. 


“Miscellaneous Business. 
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- number of electron micro- 
graphs by me ans of this instru nent are shown. 7 


“This report the adoption as standard of the defini- Hydraulically Supportéd ‘Spherically Seated Compression Testing 


a of the term screen (sieve) and records approval of recommen- — 
dations for adoption of several definitions proposed by other com- 
- mittees. The work of the committee in reviewing definiiions pre- 
pared by the Society’s committees is discussed as are several con- 
siderations being given to important questions 
elature as applied to engineering materials. 


cfd of Committee a 1 on Methods of Testing. W. H. Fulwei 


This report recommends the e adoption as ‘as standard of the general 


sions and several tentative ‘specifications for sles 
—e changes in the requirements of the high-distillation and _ 
-open-flash thermometers. Announcement is made of work to be 
Activities are briefly described of the technical committees on — 
mechanical testing, consistency and plasticity, particle size and © 

oar shape, interpretation and presentation of data, designation and © 
a interpretation of numerical requirements, conditioning and weather- 

ing tests, — apparatus, hydrogen-ion concentrations, 


presented it is conclu 


7 coatings on hardware and fastenings is also presented. 


> Machine Platens. R. L. Templin, Aluminum Company of Aneric 


ae # ollowing a brief discussion of the problems involved jn obtaining 7 
satisfactory round-end conditions in tests of columns, a new design — a 
of s pherically seated fixtures is described in some detail. Some 
results ts obtained in checking the efficacy of a particular set of such he 
_ fixtures of 150 tons capacity are given and certain features concern- 
ing the use of the apparatus are pointed out. From the evidence 
ded. that the new design offers definite advant-_ 


“ing on iron or steel hardware i in interest conservation of zine. 
An important revision in the present tentative specifications for zine 
_ Additional failures of the copper-bearing and noncopper-bearing __ 
_ black corrugated plates exposed to the atmosphere at Annapolis i 


a since 1916 are presented. Included also are extensive tabulated 


data obtained from inspections of the atmospheric corrosion tests on 
Paper he metallic-coated hardware, structural shapes, tubular goods, ete., 
Methods of Testing Hydrometers: exposed at five locations since 1928. Further results of inspection 
Part |General Description of Hydrometers, Types, Etc. 


Bader, The Emil Greiner Co. 


: Existing arbitrary scales accepted in various industries, their — 
definition and relationship to specific gravity are defined. Types ey 
of hydrometers are illustrated and described, factors governing di- — 


of the atmospheric corrosion tests on the sheets are pre- 


‘The Influence of the Combination of Principal Stresees on Fatigue of 
wf Metals . dD. J. McAdam, Jr. ‘ National Bureau of Standards. > 


> 
f 


: 
| 


~ mensional relationship of the hydrometer body, stem and scale are ed 


Part ll—Suggested Method of Testing. E. L. Peffer, National 


explained. 


_ The paper gives an outline of the method used in the testing 


__ bedrometers with illustration of the manner in which readings are 

The importance of cleanliness in hydrometry, variations due to © 
temperature changes, complete mixing of the test liquid, and other 
eet necessary to the ae use of hydrometers are 


iscussed 7 


materials in the Rockwell “BR” range are not rah Ec for certain oF 
> 
classes of materials, sack, as aluminum and its alloys and the aus- .% 


- tenitic stainless steels. They apply very satisfactorily to yellow 
Three factors which contribute to the uncertainty of present 


wo h ardness conversion relationships when applied to a variety of ma-— 


be: (1) differences in work- hardening capacities; 
_ the contours of the hardness impressions; and (3) high rates of 
_ flow under load in the hardness test. Of these factors, the first is 


in most cases the most important. 


: 3 terials having hardnesses in the Rockwell ““B” range were found to — 


Vibrations. R. K. Bernhard, The Pennsylvania State Colle 


_ . General specifications for instruments to record static and 


_ dynamic characteristics of mechanical vibrations are discussed. — 
- An instrument which meets these requirements has been developed Ef 


The pick-up unit of this instrument is based on an electromagnetic 
_ principle, its recorder may be a standard cathode or galvanometer 
oscillograph. A three-way switch allows at any time a change from © 


Tests as a Means of Evaluating Damage i in eden 
Steel Sheets. 

“Standards. 


(2) differences in 


ll with Recorder of Static and Dynamic Characteristics of Mechani- eat 


In n recent p: papers by the author, idence has been 
the technical cohesive strength of a metal cannot be represented by _ 

a single stress value, but comprises an infinite number of values de- iy 
pending on the combination of the principal stresses. This paper _ 
discusses the relation between the three-dimensional diagram .: 
presenting the influence of the combination of principal stresses on 


(. the technical cohesion limit and yield stress, and diagrams repre- | 


senting results of various investigations of. the of 
of stresses on the limit. 


Impact Tests. J. A. Kies National 


Tension- impact tests at room temperatures and at —33 C. were 
made on Hi aigh axial loading fatigue specimens of normalized — 


temperature.  Deleterious changes could be detected before cracks 
were noticeable provided that appreciable permanent sets had oc- 
curred during repeated stress. The smallest fatigue cracks studied 
©. 04 to 0.25 mm. maximum depth) were accompanied by substan- 


tial losses in impact resistance and elongation during impact. 


_ Average values for impact results at room temperature and at — 33 S 

_C. differed only for specimens containing fatigue cracks larger than 


W. H. Mutchler leah A. Kies, National Bureau agit 


Flexural fatigue tests, in G. N. Krouse design, were 
— to determine the fatigue limits on stainless steel sheet specimens _ 
e before and after corrosion by prolonged exposure in marine environ- 


during the initial stages of exposure, but that thereafter a near — bao as 
arrest in the attack occurred. Panels exposed to the marine atmos- — 
phere suffered more damage, for the same period of exposure, than 
those which were wet periodically by tidewater. The method per- 
mitted a reliable evaluation of the — resulting f — corrosion. 


tests showed that the corrosion was relatively rapid 


recording displacements to recording velocities or accelerations. Report of Research Fatigue of Metals. F. Moore, 


By combining two pick-up units the hysteresis loop and hence phase _ 
— and damping can determined. Actual ae as well 


A Scanning Electron 


mee An electron ‘microscope of the scanning type is neues. 
electron probe less than 100 A. 
trostatic electron lens system and arranged to impinge on the sur- 

face of the specimen. The latter is moved mechanically in a sys- 

~ tematic fashion so that the probe traverses each point of the area 

wing examined. The secondary electrons which are emitted by 
in point of the specimen being bombarded by the probe are col- — 


lected, detected, and an-plified by means of fluorescent screen and 
_ multiplier phototube arrangement. The resulting signal is used to Pa 


actuate a — type 2 oe such a way & — an image of the 


_ 


K. hs Hillier of ‘Cons mittee 


in diameter is produced by an elec- 


E-4 on 


Presents revisions in the methods of preparation of metallo- sk 


wt graphic specimens which will include electrolytic polishing methods. om 


Changes are also recommended in the methods of preparation of 
micrographs of metals and alloys to cover improvements and 
_ schematic diagrams on better methods of illustrating —— 
a Progress is reported on completion of a recommended practice for 
X-ray diffraction (powder analysis) and procedures for nonmetallic ite: Ye 
inclusions in steel which will cover the magnaflux methods as a i 
macroscopic test, and a microscopic based on the 


8 AE E. procedure. 


Testing, Co 
Report of Committee E-8 on Cloyd 
of 
Report of Committee A-5 on Corrosion of Iron and — 
d 
4 ae 
a 
— 
er 
: 
| 


Fourteenth Se 
n-Ferrous Metals 


Report of Committee B-5 on Alloys, and 


> 


liscusses conside srations giv en by the com- _ This report describes the emergency alternate brass and bronze 


casting alloys prepared in response to requests from the War Pro. — 


a) om ays, ae duction Board in the interest of conserving tin. The activiti 


discussed. Recommendations affecting standards include revisions 
Report of Committee B-7 on Light cial and Alloys, Cast and in eight tentative specifications, the adoption of two tentative 


Wrought. Sam Tour, Chairman. standards, and revisions for immediate inclusion in three ‘Standards, 

This progress report submits several important changes in the 
chemical requirements for alloy ““O” in the tentative specifications Report of Committee B-1 on Copper and Copper- “Alloy Wires for ‘ 


for aluminum-buase alloy sand castings. Considerations given by the Electrical Conductors. J. H. Foote, Chairman. eke — 
committee to the other specifications for aluminum and magnesium ae 
Recommends for as tentative the specifications for 


alloys under its , urisdiction are briefly discussed. 
lead and lead- alloy coated wire accepted by the Society as an emer. 
gency standard in April, 1942. Revisions in the tentative speci- 
Report of Commits ee B- 6 on Die- Cast. Metals and Alloys. a fications for rope-lay-stranded and bunch-stranded copper cables for 


electrical conductors are presented in which these specifications ar 

Townsend, Chairman. divided into three separate standards covering the different types re 

Recommends the adoption as standard of the tentative specifica-_ stranded cable. Includes new tentative specifications for tinned — 
tions for alumirum-base alloy die castings. Reference is made to - hand-drawn and medium hand-drawn copper wire. ta 


an emergency alternate provision in these specifications providing 


for an alternate alloy No. VII-B as a substitute for alloy No. VII. ‘The Creep. Cha tics of Some Copper Alloys at Elevated ian 
Details are given of emergency alternate provisions in the specifica- a 


tions for zine-base alloy die castings providing two alternate alloys 23 peratures. % H. # Burghoff, Al. Blank and S. E. Maddigan, Ch Chase 
Brass and id Copper C a 


This p paper presents the acelin iinet upon sev even Ww wrought | 


_ forthe present alloys Nos. XXIII and XXV with the aluminum con- © 
. tent restricted to from 1.5 to 3.5 per mee is order to conserv e alumi- 


copper alloys at 300, 400 and 500 F. _ The test materials included 
70-30 brass, silicon bronze (3 per cent silicon), 85-15 brass, naval 
afk. brass, admiralty, phospher bronze (5 per cent tin), and 70-30 cop- 

Testing of Zine- Bese Alley 1. Kelton, cel. in various to 

i y evaluation of the effect of grain size in annealed tempers and o 

The New ‘Zine Co. (of Pa. degree lof reduction in drawn tempers. The mic stures and 
_ To satisfy the occasional demands for ceili limit of the zine room t¢mperature physical properties of all materials were deter- 

die-casting alloys, fatigue tests were conducted on specimens after mined Pefore and after exposure inthe creep tests. 

three conditions of aging. the copper-nickel alloy has outstandingly better 
_ The methods of testing on a flexure type and on a rotati resisting characteristics than any of the other alloys tested. eo 

2 lever beam type machine are described. 
Phe inte intepretation of data and endurance values are given — of Committee B-2 on Non-Ferrous Metals and Alloys. = ; 


Report of Committee B-4 on Electrical- Heating, Electrical- Resistance The completion of emergency alternate solder metal composi- 
.. and Electric- -Furnace Alloys. Dean Harvey, Chairman. mn 7 i tions and, also of alternate white bearing metal (babbitt metal) al. 


‘This report presents three new and revised proposed tentati 
ae report presents three new an¢ revises proposed tentative ; progress report poo! records the completion of proposed emergency _ 


_ standards, as follows: Specifications for round nickel wire for lamps specifications for fire- refined copper of the so-called “Braden” type, 


and electronic devices, tests for lateral wire for grids of electronic = i=. gph alata 
devices, tests for nickel and nickel-alloy wire and ribbon for elec- ysis. H Lv. 
tronic tube filaments. There are appended to the report as in- Report” of Committee 
formation proposed specifications for chromium-nickel-iron alloy Churchill, Chairman. 
castings for high-temperature service and a method of test for effect : 
of controlled atinospheres upon alloys in electric furnaces. The 


of Non-Ferrous Metals and Report of Committee E-3 on Chemical Analysis of Metals. 


A progress report containing brief references to studies being car-_ Bie Completely revised analytical procedures for aluminum and — 
_ ried on by the committee on total and alternate immersion tests, aluminum alloys and an extensive description of new chemical — 
_ atmospheric exposure tests, and the galvanic and electrolytic cor-— methods for analysis of magnesium a and | magne 1 
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Wolf, Report of Committee A- 3 on Cast Iron. J. W. Bolt , Chairman. 

The report presents revisions in the standar specifications for 

a gray iron castings for valves, flanges, and pipe fittings to bring 

os ees pipe fittings, ool valve parts are included i in this report. Ps _ them into agreement with the general specifications for gray iron 
aes Records reapproval of the existing standard specifications for malle- _ 

able iron castings and their submittal for approval as American A drawal cover cast-iron locomotive cylinders, and chilled-tread cast- 

standard by the American Standards fare jron wheels. Minor revisions are presented in the tentative recom- 

ther study of pearlitic malleable irons. __ mended ae for evaluating the seine of graphite in 

e Creep Studies on 


east iron is reported. These studies indicate that this material ~ 3 The paper is prepared as a contribution to the work of Sub-— 

makes a very creditable showing in relation to the accepted values - committee XI, of Committee A-3 on Cast Iron, in preparing arecom- — 

for silicon-killed carbon steel, having two-thirds creep strength at 4 mended practice for compression testing of cast iron. The compres 
oh 800 F. The allowable working stress for malleable iron, based upon sion tool used satisfactorily at the University of Illinois is described, 


athe 


4 creep studies using an established policy of determining design _as well as the type of specimen and method of testing. Some ofthe — 


a) 


in current — limited to 450 F. service temperature. presented. 


justifies 5600 psi. up to 775 F., a value several timesthat used questions arising in the preparation ofa are 


“ASTM BULLETIN- 
= 


castings. . Two obsolete specifications recommended for with-— 


~ 


a 
ta 
a 4 
— 
— 
2 
|) 
4 | 


oo catia Pa to static loads in tension, compression, and torsion. The notches 
Cte ron Pipe and Fittings. H. Wiggin, ‘Chairman. were mechanical—small « jiametral hole or circumferential V-groove 


- Completion by this sectional committee of proposed American —and chemical—corrosion due to a stream of fresh tap water. | 
‘standard specifications for cast-iron pipe centrifugally cast . j Stress concentration factors for the various types of loads and 
metal molds for water or other liquids, threaded pipe, tapered stresses are given, as wel! as chemical compositions and typical — 
machined joint pipe, and pipe horizontally cast, will be briefly dis- _ photomicrographs of the irons. The data indicate that stress con- | 

cussed together with activities of centration factors can be as high as 2.8 for some irons and establish 


ie ree pa at es the fact that not all cast irons can be arbitrarily said to be insensi- 
A “Study of the Chonted, Physical ‘and Mechanical Properties of - tive to the damaging effects of notches when repeated loads are 


Mold Gray Iron. Richard Schneidewind, University of of g resisted. 


Michigan; and Edward . Hoeniche,E Eaton 


of Alloyed Cast Irons. Leighton Collins and James saith, j as standard of Speci ifications 


University of Illinois. Single and Double Refined Wrought-Iron Bars (A 189-39 T) and 
Unnotched and notched specimens from four cast irons res affirms without change four existing standard specificati ions. 
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‘ 
Cementitious Materials 


cement in proportions by volume, varying vA to 


, tae nay it c hod i; parts of lime to 1 part of cement. Fourteen treatments during the — 
ce Anew test for sulfide sulfur and a new alternate method for sodium curing period have been used for the foregoing mortars. The effect 
and potassium oxides in cement are recommended for publication — 


of four treatments during curing upon the strength of straight-lime 
as tentative. An interesting summary is presented ‘of considera- € upo 


mortars is also reported 
tions being given by the committee to other analy tical procedures, = = 


ce alkalies in cement, air permeability methods for determining fineness, The 1¢ Effect of Brick Absorption Characteristics upon Mortar Properties Pe 
of batches for terisile and compressive strength tests, additions 
to cement, specifications for portland-pozzuolana cements, sulfate fF Anderegs, Owens- Corning Fiberglas Corp. 


resistance tests for ce -ment, and the of the The characteristics of brick absorption are discussed 


reference laboratory. tl 1 1 of tl as, both for free wate i for tl 

lod 1e number and size o 1€ pores, both tor tree water and tor 
zi moisture in mortars. The volume and force components of the suc- 
a Long-Time Volume Changes of Portland- Cement Bars. “Alfe ‘ed ae ian are tied in with the number and size of the pores. The resist-_ 


: | White and Harold S. Kemp, University of Michigan. ‘way Lon J ance to flow is correlated with pore diameter, with the formation of | 


dense, congealed layer at the mortar unit interface, with the 
ips This paper presents a continuation of the studies on volume -water-retaining capacity of the mortar, and with viscosity of the 


changes of portland cement reported in the A.S.T.M. Proceedings — - water. Some of the results from the congealing effect are disc massed 
a the importance of wetting units having high absorption rates is 
emphasized. The effects of the absorption on bond strength and on _ 


bila? for 1911, 1914, and 1928. There are available for study over 450 a 
. i bars of known history which have been observed for periods ranging a 


_ from 17 to 41 yr. The cements include a variety of commercial - joint-mortar compressive strength and on mortar durability are de- 
cements, and cements made in the laboratory whose composition 


diff these ta veloped and their relation to the strength of metal-— 
iffers in some ¢ i me molded cubes is brought out. 
4 selection of 185 bars was made nearly 2 yr. ago for a special further 4 


study which involved alternations of the bars between the wet and Report of Committee C-T on Lime. ONC. Rockwood, Chititions: am 


dry states, with autoclave tests for some of the bars. Special 
_ tention was paid to the group carrying abnormally high magnesia, stad al This progress report discusses ‘the considerations being given by 


cements « of normal composition were also included. 7 oe. ~—_ the committee to revisions in the standard specifications for hy- — 
-drated lime for structural purposes; also to studies of lime in mor-_ 


tar, and mortar strength tests. Discusses work under way on de- 
“Theor and Measurement of Plasticity ai and Workability of Mortars velopment of additional methods of test including procedures for 
_ Paul S. Roller, Bureau 1 of Mines, U.S. Department of the Interior. “a _ determining available lime, for arsenic, fluorine, and lead in lime, | 
The plasticity of mortars was measured on the basis of a stress- _ methods of slaking quicklimes, and settling rates of lime products. 
strain relation which previously had been formulated and ap- _ Reports preparation of a series - definitions covering lime and onal 


_renitence, K (or its inverse, coefficient of plasticity), and yield value, 
ps, the minimum pressure required for plastic flow. Report of f Committee C-11 Gypsum, S. Wells, Chairman. 


Values of K for masonry cement mortars were compared with a (=. The recommendations | affecting standards” included in this re- 
_ Mason’ 8 ratings and with results by other methods of measurement. = E port comprise revisions in the specifications for calcined gypsum i 
ry The effects were also studied of change in type of cement, of cement- pe dental plasters, gy psum__ lath, gypsum wall board, and um 
sand ratio, and of addition of powdered minerals and organic re-_ sheathing board, and in the methods of testing gypsum products. — 
: Water retentivity was shown to be correlated with a for adoption as standard. The report discusses work being under- 


_ Greater increases in water retentivity for a given increase in plas- taken on water permeability of gypsum sheathing board and a 
ticity were apparently caused by the addition of mineral ‘powd study o of subsieve fi fineness of gypsum 

Report of Committee C-12 on Mortars for Unit Masonry. 


stitute of Technology. New proposed tentative specifications for mortar for cement 
_ The effect of variations in curing conditions upon the 7- and 28- _ masonry units are included in this report. Revisions recommended r 
day compressive st rength of 2-in. mortar cubes is reported. The — in the tentative ——- for aggregate for mortar will clearly i. 
mortars were made using three hydrated limes and one > brand of : 1 


Report of Committee C-14 on Glass a and Glass Products. Clark, 
vol This report presents a brief summary of the progress of the con-_ ae This progress res discusses considerations being given by the | 
derations being given by the committee to studies of chemical -. committee to definitions relating to natural building stone, quality _ : 
analysis and chemical properties of glass, and to the physical, en specifications, and additional test procedures; also work under — 
mechanical, and thermal of glass and — on surface finishes, cubing, anda stone ating and maintenance. 


— 
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_ 
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of Committee C-8 or on n Refractories. D. Sullivan, 


= =a of the tentative revisions in the tests for caauaale cone equiva. 
lent and the three panel tests for structural spalling. — 


of Committee C-16 on Thermal Insulating Materials. J.H. 


Relations Betwe en Results of Laboratory wil This progress report discusses considerations being given by the 
ae “committee to the preparation of emergency specifications for pre- 
formed block type thermal insulating materials: thermal insulating 

cements of all types; blanket type, flexible and loose filled thermal] 

- insulating materials; and for structural insulating board. Ap. 

ay was gor tonky to the ‘nounces the completion of the guarded hot plate method for de. 
various tests Bes by the current A.S.T.M. specifications. termining thermal conductivity of various types of thermal insula. 
were made using the methods of Stull and Johnson. by AS S.H.V.E., A.S. E. A.S.T.M., and 

reezing-and-tl awing tests were made until 175 cycles were com- _ National Research Counci ae ve a 

pleted. The ra:ults of 50 cycles and 175 cycles were compared and 
= relations between these results and the previously measured Code for the Determination of Thermal Conductivity by Use of the 


properties were considered. The relation between results of freez- i 
and thawing: and properties is much more definite for 175 cycles Guarded- Hot Plate Apparatus. Houghten, American 


than for. 50 cyele sin so far as relations exist for Society of Heating and Ventilating Engineers. 


of ee 9 on | 

are reliable for all values of h/d except 1. 00, and those in excess 

ackson, hairman. 2.00. _ They also show some indication that loss of compressive 

__ This extensive report presents as ten strength of tall cast specimens made from concrete of wetter con- 

for waterproof paper for curing concrete, of specifications _sistencies may be to water gain. 
concrete, methcds of measuring length of drilled concrete cores, 

test for air content of freshly mixed concrete. Other recom- 4 
mendations on standards include three new definitions, adoption of = Factors Influencing the Reflectivity of White Portland Commis Con- 

tentative specifications for ready mixed concrete with revisions, 
amendments in three standards, and revisions in two tentative stand- “cretes. W. Institute of 

ards. Announcement is made of the completion of the report on Technology. 

significance of tests of concrete and concrete aggregates to be pub- 
lished shortly. Extensive studies made on the measurement of = —_— The reflectivity of white cement concretes now in in wide use for — 
cores drilled from concrete which resulted in preperation of the | ® curbs and other reflecting surfaves is affected by various types of — 
new m method are described in an Appendix. — ape r aggregates, water-cement ratio, method of curing, and method of 

finishing. Freezing-and- thawing and exposure tests of 150 sum- 
: mer, and 100 winter days show that loss of reflectivity may be as 

“Sanford E. Thompsc n ‘Award: : high as 70 per cent. Various ratios of light and dark sand to cement 


To John Tucker, Jr., Chief, eile Materials Section, Notional __ give information useful in designing a mix. The effect of five dis. 
or wetting agents on reflectivity, normal consistency, and 


strength has been studied. Wetting agents, when added in the 
Bae. Third Sanford E. Thompson Awerd will be made to John Tuc ker, a - amount of 1 per cent by weight of mixing water overcome the dif- 
. Chief, Coner ting Section, National Bureau of Stand- ficulty of mixing white -type cement without affecting 
for his paper on ‘‘Statistical Theory of the Effect of Dimensions the properties. 
and of Method o* Loading upon the Modulus of Rupture of Beams,” 
presented before the Society at the 1941 Annual Meeting. The San- ee ag | ee 
ford E. Thompson Award was established in 1938 by Committee ~~ Test for the E Effect of Coarse Aggresete on the - Resistance of Con- 


author oral ors of as token crete to ‘Freezing and Thawing. ‘Axon, 
gnition to th» author or authors of a paper of outstanding meri a, ‘T. % Willis, Missouri State Highway Dept. a 
paper describes a series of investigations, the 
oui as _ which was the development of a test that would evaluate the ef- 
of the coarse on resistance of concrete to freezing 
urability of Asaresete upon » the of and thawing. 
the Resulting Concrete. H. H. Munger, Kansas State College of 


Agriculture. and A pplied Powdered Aluminum as an Admixture to Concrete. W. Carlson, 


The value of the ordinary laboratory test for soundness by freez- Massachusetts Institute of Technology. eee — a 
ing and thawing was investigated by comparing the results of tests 
of 14 different aggregates with the results of tests of the resulting — Wi hen aluminum powder is added to a fresh concrete mix, the | 
concrete. The dynamic modulus of elasticity was taken as the index reaction of the aluminum and the mixing water releases hydrogen 

_ of durability of the concrete and is compared with the modulus of gas. This paper is concerned with such small additions of aluminum f 
rupture and compressive strength. Data are presented that indi- _—that there is very little change in the density of the concrete. When 
=~ ey! cate that the soundness test of aggregate, per se, is not a dependable ~ ae roughly 0.01 per cent of aluminum is used, the effect is mainly to ¢ 
fe criterion of durability of the resulting concrete. Thermal shock is _ create some internal expansion of the cement paste during harden- : 


indicated as an important factor in laboratory tests. - Soundness” ing and to remove the usual ‘‘water gain” under aggregate particle: 
tests of concrete mixed in proportions to be used on the job are’ et snc reinforcing bars. The net result is that compressive strengt 


. i : d to rein- 

_ recommended ace is: not greatly affected, but some properties, especially bon 

¢ “a ect of Height of Test Specimens on Compressive Strength of Con- a aluminum powder is such as to reduce the weight of the concrete 
i 


pig ‘adic several per cent, greatly increased resistance to freezing and thaw- 
fee James W. Johnson, lowa State Highway Commission. a Tis, ing (in CaCls) is found, without serious decrease in strength. | | 


__ A.S.T.M. Standard Method of Securing Specimens of ordened ~The paper shows the effect of amount, fineness, and method: 
Concrete from the Structure (C 42-39) prescribes correction factors” adding aluminum powder, upon the properties of one Phase: 
- to be applied to the compressive strength values of specimens of =§=-—«-8F® reported on aluminum interground with a num Th , te a 
various heights. . This paper reports the results of a study to de- clinkers, as well as oo admixed to the concrete. a e 2 for ra 
termine the reliadility of some of these factors and to determine Which gas is liberated by the 
_ whether the loss of compressive strength with increase in height of | variety of cements and conditions. = A : 


a 


Parsons, Chairman. n this report 
needed in connection with specifications for masonry walls. The ‘Stat 
i 2 tentative specifications 
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District Has cating that war is hell on at which there were 


numerous nods of agreement from the audience, many of 


whom were active in the development of specifications and 


n Petroleum, ong Standards 


k, M. Howell, Aluminum Company of America and 
Standards the War, another Rubber and the War, and 
Chairman of the Pittsburgh District Committee, presided. 
4 ‘s third dealing with the importance of gaso ine and re- Hes and H. A. Ambrose, Gulf Research and Development 
“lated problems featured the meeting ‘sponsored by Co., Secretar of the District Committee, developed plans 
(Mellon Institute Auditorium. Upward of 250 committee "including De 8. M. Phelps, Mellon Inst 
members and guests attended the meetin _ Preceding t the icute ndustrial 
technical session, members of the District and Th h 
< guest t speakers had dinner at the University Club, olor movie “Un closed with the s owing 
Following a short discussion by R. J. Painter, inbows” fessuring 
important 1 material in the ‘March AST M [ Buttery, the 


second number issued under wartime conditions, and 
stressed other important phases of A A.S.T. work there 
was a most interesting discussion on rubber by Arthur W. 
| Carpenter, Consultant, Conservation and | Substitution 


Branch, Bureau of Industrial Conservation. Mr. Carpen- «Be We ectri 
ter is Secretary of A.S.T.M.’s Committee D- 11 on Rubber 
"Products. brought home very forcefully tot those pres- RecenTty issusp by the American 


vibe 
| - the serious situation with respect to supply. Ww on of Electrical Engineers is a new publication entitled ‘‘Defi- Be 


nitions of Electrical Terms” which gives a glossary result-— 


‘ vision, Gulf Research and Development Co., outlined in tions. _ It has been recognized that brief, simplified phras- 


ra his address, illustrated with slides, what is being g done in ing usually presents the ‘clearer word picture. Se ir iad: te 

connection with various grades of gasoline, particularly — The book contains some 300 pages, is available in dark 
the so-called Too octane ty pe needed to set up and maintain blue fabricoid binding, and is_ thoroughly inddned. 
.- air supremacy in the present emergency and how im- Copies can be obtained from the A.I.E.E. Headquarters, 33 
portant petroleum contribution is in - this "program. West 39th St., New York, N. Y., at $1 in the United States, 
and $1.25 outside the country. Checks or money orders 


_ Through process ; diagrams, he showed how the various. — 


much of the normal crude coming from Malaya and the f k 
4 ~ East Indies cut off and the very small percentage of our 19g from many years of work of a a committee of 
i] a needs available from other sources including Brazil, Ce y- some 50 members with a “number of subcommittees. ~ 
lon, Li iberia, and from various North American | sources ; Three hundred individuals: in the 
Carpenter considered situation Standards Association. The efinitions 
thei importance of developing adequate scrap from which been approve 

to get reclaim, and by certain statistics and discussion defi- C42. fem 4 
nitely left his audience with a much clearer conception of | h primary aim fo greens sion = 
just what we were facing. He stressed one point which ith it i the 
certainly has needed emphasis, namely, to judge the sitwa- ectrical 

tion on the basis of facts and not by “‘Rewspaper versions, ble generalize Sever pract- 
oF estimates given by ‘ ‘amateurs,"” ¢able toavoid precluding the various 
i. Whitney Weinrich, Assistant Head, Chemistry Di- which m may be attached to a term in particular applica- 


: 
products were obtained. In discussing various methods made 
oof production, his talk tied in nicely with Mr. Carpenter’ 
he indicated generally the great amount of equip- 


5; 


Dr. G. E. mie A.S.T.M. and & 
Chemistry Division , National Bureau of Standards, dis- — continuance of the Stanton Walker ba bred of the Na- : 
cussed Materials Standards aad the War, indicating | the tional Sand and Gravel Association at the University of i ee 
‘gfeat amount of work under way. He referred to_ ‘the Maryland for the next two years. _ The Fellowship which ? 
work of the Society i in this field, particularly ¢ the National i involves research on problems r related to the sand and Be 


aa Emergency Steel Specification work and also g is unt: » a ; 


gave statisti- gravel industry amounts to $600 a d is paid in twelve 
cal summaries of efforts of the National Bureau of Stand ‘monthly installments ii It is open to pare in engineer- 


ards and other government divisions and industrial organi- ing - Application forms may be secured by writing ¢ to ong ; 
F zations. In the course of his discussion, Dr. Lundell | Dean of the Graduate School, University o 


paraphrased General Sherman's famous statement, College Park, Maryland. 
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ously stressed that this definitely was a crucial point in Hee 
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and as outlined i in previous issues of 


Norton, R.B.,! Research Engi- Reve, R. N. , Laboratory Mes. 
“ner, Kerite Insulated Wi ire ager, Haller Engineering As. 
and Cable Co. » Sey: mour, sociates, Inc., New York, 
“d Conn. _ For mail: 85 Grand Y. For mail: 1121 Sheeman 
hi Th he ‘Se., Sey mour, Conn. Ave., Plainfield, N. 
i I ese new rs will receive the same 


Macsine Co., D. Peake nton St. Germantown, 
Vice- President an and Superin- Pa, 
tendent, Florence, N. G, J. L., Chief Drafts. 


| 


This leading o org. inization has been mainly ‘concerned with two DearNLey, “Inc., 2940 Ellsworth 


A.S.T.M. work, namely, textile materials and soaps and other deter- Dearnley W Spin- Philadelphia, Pa. 


gents v which are covered | through the wor ork of Committees D-13 3 and D- 12, oes, 0 ae ee 
respectively. « company is represented on the textile group by J. District trict 
Robert Bonnar, wko serves on B-4 on Bleaching, Dyeing, B R. , Supervi iene of First St., Ellw ood City, 


George H. Alpers is company representative on 
serving on Section & which is responsible for specifications for sulfonated St. Le Louis District ‘ict 
detergents: — Section on Soaps of Subcommittee I on Methods of Manv- tor, 932 Ave, 


Newport 2S, » Inc., PALMER » Di Director, 


very with offices and plants i in leading cen- Bacurotp, ‘Process Engi- 7030, Angeles 
is concerned esecially with naval stores and related products. neer, The Fluor Ltd., Branch, Los Angeles, Calif. 


membership in the Society dates from 1925 during which time 
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of and Develo ington, Ww. a. ry His 
255 N. W hi th Ay ,H 
members w were selected from March 2 Kans. W.Va. [J] 
May T, 1942: Fett Co., Jj. Cc, Exvine, P.J., , Assistant Professor 
ish , Superintendent, 1333, of Analy tical Chemistry, De- 


Sprinc Manurac- cal & Han- Inc., W.C., W.C. due University, Lafayette, 


Boston, Keane, T. Josepu, Testing 


Manufacturin 
lurgical Contact Representa- Inc., E. E. Dillman, Secretary- n, Conn. 
tive, Carnegie-Illinois: Steel ‘Treasurer, Box 7395, E. D. 

, Cor Chicago, Ill. For ton, Te. nical Director, Arnold-Ho 


Jj. Chemi- Milwaukee, dence, R. I. For mail: 125 


Miller Ave., Rumford, R. I. 


District Revere » Canton, MILLER, _ Ernest C., Oil Tech- 


— WINFIELD» Conk” Tue, C. Woods, Dic nician, lest Penn Co, 

search, Warren, Ohio. ice-Presi ent, Rochester Warren, Pa. 


AMERICAN PropEcuer Cons. Research, Chemical Engineer, U. S. Navy Dept., Kodak Park, Rochester, N. 

Moyer, Metallurgist, 1333 Co., Detroit, Mich. For ashington, D.C. For mall: tor, R. H., Assistant Phys 

Alexis Road, Toledo, Ohio. mail: 19720 Florence Road, Nineteenth St., N. W.  icist, National Bureau ‘of 

Nietsen, DIUS, Director of Detroit, Mich. Wi ‘ashington, D.C. Washing D.C. 

vew ¥ York ro Chemist and Research Direc- ist, The Rogers Paper 

AND Co. Harry, Chief Chemist, OF, -Sheller Manufacturing — facturing Co., Manchester, 

; N. :RDON, T. JosepH, Jr., As- enter St anchester, = 


-zerling, Met: dlurgise, Box Mas Vin 1913 Sixty- 
327, Passaic, N. J. first St., Brooklyn, Other than U. S. and Its Possessions 


Caner, A. Epwarp, “Molding Peacock BroTHers Limitep, F. National Railways Munitions 

Engineer, Plastics Division, B. Marine Boiler A. Peacock, Vice- President, Ltd., Point St. Charles, Mow 

Design Engineer, Combustion 

American __Cyanamid Engineering Co., Inc., New 6070, Montreal, P. Q, treal, w 

Brook, N. Vout, mail: 250 Regina St., 


Chay, W Secretary, Na 14 N ve., Cape, G. N., Inspector Gee dun, P.Q., Canada. 
14 Nashville Ave., St. Al P eee 


tional Mineral Wool ‘Assn., hans. L. I., N. Y. Representative, Inspec- Carrcuter, A., Plant 
1270 Sixth Av:., New tion Board of United King- ager, Sorel Steel F Foundries, 

dom of Canada, c/o o Canadian L td., Sorel, Q., Canada. 
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zr, E. G., Assistant Engi- — 
meer of Materials Testing 
Laboratories of the Engineer- e 

_ ing Faculty, Unive rsidad Na- 
cional Tucumén, Calle 
Salta 470, Tucumén, Argen- 


ay, Dovot AS, Physical 
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HitE, W. S., Superintendent, 


Sorel Steel. Foundries, Ltd., 


Foundation, Toronto, Ont. M., Manager, 
Canada. For mail: ‘2Spadina Cementos Guadalajara, S. A., 

Road, Apartment J, 

Ont., Canada. [J] 
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ews items concerning the activities of our 
ill be welcomed for inclusion in this anaes 


Correction IN Marcu RSON ALS” 


the * rsona imn on page 70 of the ASTM 


PERSONALS 


‘Personals”’ ‘column on page 
BULLETIN, it was stated that E. M. Irwin is Chief Engineer, 
Magnetest Corp., Long Beach, Calif., and that he had been 
Manager, Pacific Coast Branch, ——— Laboratories, Los Angeles 


E. RoMAINE, of Technical 


=m ~ Industries, Inc., New York, N. Y., is now Manager of — 
Salen, E. W. General y 


Madison. , Wis., and is Lieutenant-C CEC. 
V(S), U.S.N.R., , Public W orks Officer, U. S. Nav al Station, 


New Orleans (Algiers) La. 


i Steel Foundries, Ltd., Sorel, P. Q., Canada, as Metallur- 


B mem 


ber of the Society for many years, who for > 
_ about ten years was in charge of the technical and research 

be activities of the International Business Machines Corp., dur- 
_ ing which time an extensive and well-equipped laboratory was 
pe established, has become afhliated with the Standard Steel 
Spring Co. ‘Ordnance C hief Metallurgist. _A complete 
chemical and physical laboratory is being installed to facilitat 

i the heat treatment of armor plate, bombs, and shot. ese 


Rote Pay ho: was ‘Chief Chemist, American 
Metal Corp., Y ‘onkers, N. now C hemist a 


Buensod- Stacey Air Conditioning, Inc., New York, N. Y., is 


pr Philadelphia, Pa., has been appointed 
Se of the Textile Unit in the Standards Section of the Con- 


sumer Division, Office of Price Administration. 
- Electricidad, Hav rana, Cuba, has returned to this country from 
Havana, after a ten years’ absence, and is serving as Water Super. 

visor for E. 1 du Pont de Ne Nemours and Co., at an ordnance plant, 


he following A.S.T.M. meimbers were medals 


by the Franklin Institute: D. A. ABrams, Consulting Engineer, — 


tion of his discov ery of the fundamental bases of design for 
concrete and reinforced concrete mixtures; H. C. Dr AKE 
Director of Research, Sperry Products, Inc., Hoboken, N.J. — 
Howard N. Potts Medal, in ‘consideration of inventions and 
important work in the dev clopment of the rail fissure detector 
car, affording valuable results in the sav ing of life and property; 
and P. D. Merica, Vice-President and Director, The Inter- 
national Nickel Co., Inc., New York, N. Y —Franklin Medal 
and Certificate of Honorary | Membership, i in | recognition o of his_ 


MW ALTER 


Apartado 1404, “Guadalajara, 


port 


A. E. Sracey, Jr ., formerly Vice-President and Chief. Engineer, Max E. Camp 


now on active duty w with | the Nav y at Pearl Harbor. 


York, N. Y.—Frank P. Brown Medal, given in 


theoretical w 


ork on the precipitation hardening of alloys, and 


MENT Rattways, Frederick ak of his practical work in the development of the art of heat 
Mills, Chief Mechanical En- 
-  gineer, Perth, , Western Aus- 


treatment of such alloys to the end that they ac 


uire prope 
ties w hich make them commercially of genes us 


usefulness. 


M. Govee, Chief, Cotton Chemical Finishing Division, 
_ U.S. Bureau of Agricultural Chemistry and Engineering, South- 

ern ‘Regional Research Laboratory, New Orleans, La , has 
entered the Service and is now Lieutenant-Colonel, Research — 

_ Division of Technical Serv ice Office C hief Cc hemical W arfare 
Service, Washington, D. 


J. Srrorner Mixuer, Tec hnical Adviser of the Barber Asphalt 
_Corp., Perth Amboy (Barber Station), N. J., has retired after 
33 years of service in all phases of the sochnienl activities 0 4 
that company. Mr. Miller will continue his interest in asphalt — 
technology as a consultant. He resides at 1084 Bryant St., 
Rahway, N. J. Mr. Miller is active in A.S.T.M. committee 

work, serving on Committees D-4 on Road and Paving Mate- — 

rials, D-8 on Bituminous Waterproofing and Roofing g Materials, 

and on Technical Committee XII on Laboratory Apparatus « of 

_ Committee E-1 on Methods of Testing. During his many 

years of activity with A.S.T.M. (membership dating from 1903) 

he has contributed a great deal to A.S.T.M. technical work and 

has aoe a number of technical papers and and reports maces 


C. Exper, former erly Chief Metal!urgist and Director of Re- 
search, American Steel and Wire Co., Cleveland, Ohio, has 
been named Research E ngineer-—Special Assignments for the 
Vice-President: Succeeding Mr. Elder as Director of Research 
is J. S. Ricuarps, formerly an A.S.T.M. member. He is being 
succeeded as Manager of the Metallurgical Department by J. 
Txompson, who has been Assistant Manager, 
‘Department, and L. H. Dunnam, formerly Works Metallurgist 
-_ at Waukegan, Ill., has been transferred to Clev and as Assist- 
Metallurgical Department, "succeeding Ar. 


‘At the recent lal meeting of 
_ Association, D. P. Fornes, President, Gunite Foundries Corp.,— 
Rockford, “Tid, was elected Pr esident. ALL 
| Chief Metallurgist, General Motors Corp., Research Labora- 
tories, Detroit Mich., received the ]. H. W Gold Medal. 


Matcoim Farmer, a past-president of the Society y and very 
active in M. work, 1n addition to continuing his re- 
as V ice-President and Chief Engineer of the 


newly organized Electrical Testing Laboratories, Inc., i isdevot- _ 
ing a major portion of his time as Coordinator of weer 


New Y ork Ordnance District Office, New York, N. Y. 


BELL, rly Chief Chemist, -Pioneer-Flintkote 
_ Co., Los Angeles, Calif., is now Quality Superintendent and 


- Chief Chemist, United States Gypsum Co., South Gate, Calif. 
2 . F. Harriman is now Technical Assistant to the Director of 


~ the Procurement Division, Treasury Department, Washington, 
DB Ye _ Mr. Harriman will continue to serve as Vice- -Chairman 

- the Federal Specifications Executive Committee and \ 
have general supervision over all the detail work of its tech 
‘nical He will also approve for the Director, 


Lee, ‘formerly | In Charge o of Laboratory, Cia. Cubana 


whe been i in the Techn cal Service 
The Sherwin-W illiams Co., ILL, is now Production 


Illinois Ordinance, Sherwin-Williams Defense 


CL. W. Parsons, formerly Chief Technologist of the Tide Ww wet ‘ 
Associated Oil Co., New York, N. Y., is now of 
Washington Office of this compan 


45th A.S.T.M. ‘Annual = 


22 to 26, Chalfonte- Haddon Hall, Cc ‘ity 
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AR’ THUR: ‘NEWELL TALBOT t 


peata on April A.S.T.M. work is evident in a quotation from his 1 1914 mat 


Newell Talbot, the Society loses one of its most eminent address, the Activities of 


Member, » 1923, one who contributed i in innumerable w ays involves a searching, critical, orough 


s work ins the — inquiry and investigation into the facts and principles relating to the 
subject. J Real research lies at the basis of that complete and definite 
in its activ research. To knowledge of the properties and actions of engineering materials that 7 
cc councils. of the Sc ciety he ¢ brought an unexcelled knowl- 7 is so essential in the formulation of specifications for the selection of j 


edge of materials, a profound ; appreciation of the impor- materials, and in the understanding of the nature of the resistance of 


tance of A.S.T.M. work, and an intuitive grasp of adminis- | - the machines and engineering structures in which they are used; and _ 


tive matters wv el ill the Society need to avail its If f th >. 
trative matters which, coupled with his knowledge of and more as 


m f - 
en, resulted in many constructive suggestions ‘in for- 
a 


| 


Qn 
a 


* warding various phases « of the Society's ac activities. When a In 1936 he prepared a short message on conditions in 

he was awarded in 1937, 7 the famed John Fritz Medal for the early Society years and in which he asked for con- 

and industrial ac achievement, he was cited service. this are Significant i in 
“ta moulder of men, eminent consultant on engineering 


projects, leader of research and outstanding educator in wir The Seckey hed many obstacles. to 

civil engineering.’ without precedents. learned to do by doing. It developed methods, 
Doctor Talbot's range of activities in so many fields "procedure, standards. Ire encouraged research and recognized i its value 
is in partev idenced by the honorary memberships conferred, =~ ow herever found. It fostered cooperation. n. It coordinated the effors | 19] 


which in addition to the e's S.T. M. in n 1923, included t tn of the many. Soon it had expanded its field and trebled and quadrupled [| Pre 


] it had ary 
"American Society of Civil Engineers, 1925; American the ‘number of its working committees. Before lo long it ha established 


‘Waterworks Assoc jation, 1930; "American reputation for fairness of correctness of in ormation an 

stitute, 1932; and American Railway Engineering Associa- 

tion, 1933. To all | of these fields he contributed greatly. 

He had been a p past- president of the A. S.C.E. and the In dependable research, in the bailding of 

Society fo for the ¢ Promotion of "Engineering Education 1 and and the making of standards, in | developing testing methods and in | . 

served several terms. as a Director of the A. R. E. standardizing procedure, in dissemination of knowledge and in | 

ee: Born October 21. 1857, in Cortland, Ill., a small village — Operational a activities, the Society has reacted as one having a mission. ft 
west of Chicago, his early education was ; obtained there For these maturer years the Society will be engulfed among new ee 


mah and ina neighboring high : school, and at thea age -of 20 he dems i in a widened field. Since ‘new occasions teach new duties,’ the ee 
‘newer generation w ill] have new opportunities and new we 


- Fortunately under the past leadership of the Society, many young men his 
_ are growing up and developing i in the science and art of testing — 192 


o 8 


1881. For. four ye ye ars he was engage 
construction in the west, and in 


Mathematics at tke University of Illinois which title five 
“His death removes from the. ranks of the Society 


whose engineering: and technical judgment was held in 


regai contributions to the ‘field of 


; development of formulas for areas of 


“waterways for brid 
mum rainfall, and also for developing for cd their sincere 
out easement curves at the ends of circular curves in the to ‘his family, the officers members of the 

railroad field. s activities in sewage treatment were Society also” record their appreciation for his inspiring 

notable and also in carrying out investigations for testing work i AS. T.M. 
paving br brick for strength and abrasion. Perhaps hi his most | 
notable work was done in the field of concrete and rein- 


forced concrete and in the investi frailroad track, GUSTAVE WHYTE THOMPSON 
ce gation of railroad track, 
(1865-1942) 


WITH KEEN regret that wer announce 
dea on April 22 of Dr. G. W. on Past- President i 


an 


papers, re 
* 


evidenced by service ten years on the. 


as ; they arose in connection pot 
considered an international authority on Tead. and its | 0 
uses and has probably done more than any other individu Enj 


il 
| 
— Soc 
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al 
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‘ 
member of the A.S.T.M. since 1898. he served on was Chief Chemist of the National Lead Co. from the 
: 
"Was that ne sou seiected as Cnc 
:_ 2 _ Edgar Marburg Lecturer, which he delivered in 1926 on 


develop scientific 2 aspects of the lead The of he was Chief Metallurgical Engircer, was continuous except 
technical literature is replete” with his contributions, during the first World War when he was Chief Metallurgist, Bureau 
many of them relating to non- -ferrous inetals, pigments, Aircraft Production. | He was interested and active in the work of a m num-— iy 


particle size, color, and linseed oil. % During the first World ber of other his death the Society loses a -time 


‘War, it was under his d direction that a smelting plant was: 
"established in this country for producing tin from South 


_ He was frequently looked to for on executive direction in .E. Cason, long-time member of the Society and prominent indus ae 


- Society affairs. He was a member of Committee D-1 on he ‘aia public servant, and for many years President of the National Lime 

Paint, Varnish, Lacquer, and Related Products from the Manufacturers Association, died on March 25, 1942, after a long: illness. 

time | of his joining the Society in 1903, and was secre- Identified throughout his lifetime with the Riverton Lime and Stone Co., _ . 


tary + of the committee from 1910 to 1920 during which “4 of which he had been President since 1904, Mr. Carson won unusual dis- 
a0 an extensive series of tese programs was tinction in | his field of industry. had been a member of the 


cagied on peg He ‘was called upon as one of the original since 1912, , and served on ‘Committees C-1 on Cement and C- 7 on Lime 
a risory members Pe ‘en sinhinaten of Committee E-8 At the time of his death he was chairman of the subcommittee on hy- 
viso bx Def panies served draulic lime and was vice-chairman ot Committee 


— from 1922 to 1939. | He served in a a similar capacity on = 
sO 
Committee I on Methods 


“from 1920 to © 1926 + ie twice served 2 as a a member o of rae | He was the first chairman of the Vi irginia Conservation and Development 
ae Executive Committee from 1912 to 1913 and from 1916 to Commission and he guided notable developments in his state including the | 


1918; in 1926 he was elected Vi ice- -President, and became Skyline Drive, Colonial National Monument 
President of the Society in 1928. He was ‘elected Honor- — and Yorktown, and other state _— systems. 


_ ary Member of the Society in 1937. In 1938 he was elected 


member of the Board of Directors the American Stand- (1873-1942) 


Mr. Wooparp was another of the group > of five long time A.S.T. M. 
Doctor Thompson was noted for his excellent judgment. > members v who have recently died. A allie technical authority in n the t 


* his keen analysis of problems, and particu ularly for his locomotive manufacturing field, he had for many years been Vice-President — =f 
; facility for the exact and precise statement of his views. = _ and Director of the Lima Locomotive Works; his chief respoasibilities a 
But above all he was revered for his kindly approach ‘and — involved designing. fc Since 1916 he represented his company's member- % 
his | tact in dealing with his colleagues and associates. — | thipt in the Society, ‘and for almost 25 years, he had served on ‘ Commit- 
He always took a keen interest in the welfare of the or- a A-1 on Steel _ Sages of its s subcommitte 
"ganizations with which he was associated as may very 
be appreciated from the following quotation from 
which gives insight into his 


: = sound foundations, going g only as far and as fast as we fecl chat dhe vel | See Southwark Corp 


circumstances justify. We ¢ aim to move ‘constantly forward, requiring - 
no push or prod, for our sims are clear and our methods of procedure — 2 
have stood the test of time. oT trust that our future will far exceed oF 
jin brilliance our ‘past in the service which we are to industry, 


to our country, and to the world at large. | 


_ The officers of the Society and all ee were associated | Fisher Scientific Co 

him mourn his passing and nd extend th their heartfelt ‘The Kelley-Koett 
sympathies to his family. They will cherish in 1 their | Kimble Glass Co............-. 
‘memories the years of association with him his life Lancaster I iron Works, 


An outstanding metallurgical engineer who for many years shad takena & Son Co., B.F.........-. 


p part in the development of vanadium s steels, Norns, had _ Refinery Supply Co. fachi 
bese continuously a member of the Society since 1902 and active in many | Machine N achine 
its projects. He h had been 1 a member of Committee A-1 on ‘Steel for 
almost 30 years where his primary interest concerned subcommittee work 
dealing with springs, forgings and castings. membership on Com- 
mittee B-2 on on Non- 1-Ferrous Metals and Alloys dated from 1910. gradu- 
ate of Massachusetts Institute of Technology he had experience with 
"Various companies including the ; Pennsylvania Steel Co., Pencoyd Iron 


“4 


Works, Great Northern Railroad and Standard Steel Works, where he v was 
of His service with Vanadium America, 
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